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‘ EXECUTIVE SUMMARY

The North Plants Study Area (NPSA) Exposure Assessment presents detailed exposure
analyses for the 16 potentially contaminated areas defined by the North Plants Study Area
Report (SAR). The evaluations were based on the soil and sediment contaminant
concentrations presented in the site-specific Contamination Assessment Reports (CARs) and
the overall SARs and groundwater contaminants from DP Associates Groundwater
Database. The maximum concentrations for each contaminant detected were extracted from
these data and reported. Draft preliminary pollutant limit values (PPLVs) were computed
for each of these site-specific contaminants as described in Volume IV of the Exposure
Assessment Report for the direct (soil ingestion, suspended particulate inhalation, and
dermal contact) and indirect (open and enclosed space vapor inhalation) exposure
pathways. Cumulative PPLVs were computed for the five exposed populations (regulated
visitors, casual visitors, recreational visitors, commercial workers, and industrial workers).
The site-by-site evaluations consisted of comparisons of the maximum site contaminant
concentrations to their corresponding cumulative Draft PPLVs in order to determine
exceedances and, hence, established a first screen for determining sites which may be
considered as candidates for remedial action during the Feasibility Study. These are ranked
into two categories: Priority 1 which consists of sites where available soil contaminant
concentration data indicate that the maximum detected concentrations exceed the draft
human health based criteria, and Priority 2 which consists of sites where available soil
contaminant concentration data indicate that the maximum detected concentrations do not
exceed the draft human health based criteria. Site designations will be reconsidered
throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.

No samples from the interior of sewer lines present in the NPSA were included in the
analysis since these evaluations are based on soil contaminants only. Sewers are being

considered for remedial action under the ongoing Feasibility Study.
A groundwater plume has been identified in the NPSA. Therefore, in addition to the direct
soil exposure evaluations, the significance of the inhalation of volatile groundwater

xiii
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| contaminants which diffuse through site soils was estimated using the open space and .
enclosed space vapor inhalation models as described in detail in Volume IV (Sections 4.5 )
and 4.6, respectively) and the exposure analysis procedures presented in Volume VI-A. L4
The exposure evaluations were performed for the most sensitive exposed population (i.e., &,
the industrial worker).
L

Of the 16 sites evaluated in the NPSA, 10 were designated Priority 1 sites based on the
most sensitive exposed population PPLV (i.e., the industrial worker). These include:
+ Chemical Sewer System (NPSA-1)
+ Tank Farm (NPSA-2) Py
+ GB Manufacturing Area (NPSA-3)
+ Fuze and Detonator Magazine (NPSA-4)
« Special Weapons Plant (NPSA-5)
« Underground Spill Area (NPSA-6) o
+ Drainage Ditch (NPSA-8c)
+ Chromium Detection (NPSA-9b)
+ Benzene and Zinc Detections (NPSA-9d)

® | J
« Arsenic Detection (NPSA-9f)
The remaining 6 sites were designated as Priority 2 sites based on the most sensitive
exposed population PPLV (i.e., the industrial worker). These include: °

» Surface Spill Area (NPSA-7)

+ Drainage Ditch (NPSA-8a)

» Drainage Ditch (NPSA-8b)

+ Railroad Tracks (NPSA-9a) *
« Zinc Detection (NPSA-9c) '

+ Railroad Tracks (NPSA-9¢)

®
The contaminants of concern (COCs) in soils (i.e., those displaying cumulative exposure
indices (Els) greater than 0.1) for the NPSA, based on the most sensitive exposed
population PPLV (i.e., the industrial worker), are:
®
Xiv
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» Aldrin

+ Benzene -
+ Chloroacetic acid

» Chloroform

+ Dieldrin

+ Tetrachlorocthylene

+ Arsenic

+ Cadmium

«  Chromium

The contaminants of significance (COSs) in groundwater (i.e., those displaying vapor
exposure indices (VEIs) greater than 1) for the NPSA are:

» Carbon tetrachloride

+ 1,1-Dichloroethylene

XV
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1.0 INTRODUCTION
The analyses and evaluations performed under the Rocky Mountain Arsenal (RMA)

Exposure Assessment are documented in eight report volumes. These include Volume I,
Surface Use and Exposed Population Evaluations; Volumes II and III, Toxicity Assessment;
Volumes IV and V, Preliminary Pollutant Limit Value (PPLV) Methodology; Volume VI,
Study Area Exposure Assessments; Volume VII, Summary Exposure Assessment; and
Volume VIII, Response to Comments on the Draft Exposure Assessment.

Volume VI of the Exposure Assessment is a detailed presentation of the study area
exposure analyses, consisting of site-by-site comparisons of measured maximum
contaminant concentrations to their Draft PPLVs derived for an industrial worker (the most
sensitive receptor). Volume VI consists of eight subvolumes, VI-A through VI-H.
Subvolume H (this document) constitutes the Study Area Exposure Assessment for the
North Plants Study Area (NPSA). The remaining subvolumes are: VI-A, Introduction; VI-
B, Western Study Area; VI-C, Southern Study Area; VI-D, North Central Study Area; VI-
E, Central Study Area; VI-F, Eastern Study Area; and VI-G, South Plants Study Area. A
description of the contents, approach, specific procedures, and format in preparing the

Study Area Exposure Assessment documents is presented in Volume VI-A.

The exposure assessment for the NPSA was performed on a site-by-site basis. The site
designations are consistent with those used in the remedial investigation (RI) Study Area
Report (SAR) for the NPSA (EBASCO, 1989a/RIC 89166R05). The analytical data used
for each site were based on the original Rocky Mountain Arsenal Contamination Control
Program Management Team (RMACCPMT)/Phase I and II RI site Contamination
Assessment Reports (CARs). Additional information on the history of these sites can be
found in Section 3.2 of the SAR (EBASCO, 1989a/RIC 89166R0OS). The SARs present a
regional overview of the extent of contamination and migration characteristics throughout
the Arsenal. An analogous regional overview of the exposure assessment for the NPSA is
presented in the Study Area Exposure Summary, Section 3.0 of this report volume. This

regional summary is integrated with the other study area exposure summaries in

1-1
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Volume VII to provide an Arsenal-wide perspective of the significance of the measured

contamination. -

The sites included in the North Plants Exposure Assessment are as follows:
« NPSA-I1: Chemical Sewer System
« NPSA-2: Tank Farm
* NPSA-3: GB Manufacturing Area
« NPSA-4: Fuze and Detonator Magazine
+ NPSA-S: Special Weapons Plant
» NPSA-6: Underground Spill Area
+ NPSA-T: Surface Spill Area
+ NPSA-8a: Drainage Ditch
» NPSA-8b: Drainage Ditch
+ NPSA-8c: Drainage Ditch
» NPSA-9a: Railroad Tracks
+ NPSA-9b: Chromium Detection
+ NPSA-9c: Zinc Detection
»+ NPSA-9d: Benzene and Zinc Detections
+ NPSA-%e: Railroad Tracks
+ NPSA-9f: Arsenic Detection

The locations of each of the sites listed above in the NPSA were depicted in the North
Plants SAR (EBASCO, 1989a/RIC 89166R05). The site-by-site exposure assessments for
each of the 16 areas investigated are presented in Sections 2.1 through 2.16. A study area
exposure summary for the NPSA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.16, list the maximum
concentrations that were calculated for each site over two depth intervals, designated as
Horizon 1 and Horizon 2. Horizon 1 included depths from 0 to 10 feet (ft), and

Horizon 2 accounted for all depths, including 0 to 10 ft. If the maximum concentration

for all depths is in Horizon 1, then the listed concentration in Horizon 2 will equal

1-2
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Horizon 1. For a further discussion, see Volume VI-A, Section 2.2.4. The Inductively
Coupled Plasma (ICP) metals (i.e., cadmium, chromium, copper, lead, and zinc), arsenic,
and mercury identified as site contaminants in the tables include only those which were

detected above indicator levels. The following are the indicator levels used:

Contaminant Indicator Level
Arsenic CRL"-10 ug/g¥
Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-0.10 ug/g
Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two
screening processes to determine whether or not they should be evaluated in detail in the
site-by-site exposure assessments. The first screening was conducted as part of the RMA
Chemical Index (EBASCO, 1988c/RIC 88357R01), and was based on the toxicity,
concentration, and frequency of occurrence of the nontarget compounds. Contaminants
passing through this first screening were then subjected to a second screening that was
conducted on a study area-by-study area basis within Appendix A of each Study Area
Exposure Assessment (Volumes VI-B through VI-H). This second screening process
considered frequency of occurrence, similarity of the nontarget concentration to that of
target contaminants, and co-occurrence of nontarget compounds with target compounds in
the soil and sediment samples. The reader is encouraged to consult the RMA Chemical
Index and the Study Area Exposure Assessment Appendices for details of the screening
processes, as it was judged too repetitive to include this information in each site where
nontargets were detected.

Draft PPLVs for each of the site contaminants were computed for the five exposed

populations of concern which are regulated visitors, casual visitors, recreational visitors,

1/ certified reporting limit
2/ micrograms per gram

1-3
REAIO/TOCOO78.REA VI-H 9/6/90 3:27 pm sma




commercial workers, and industrial workers for the direct (i.e., soil ingestion, dermal
contact and suspended particulate inhalation) and indirect (i.c., open and enclosed space
vapor inhalation) exposure pathways, according to the methodology detailed in Volume IV
of the Exposure Assessment. Draft PPLVs for each site are presented in the Exposure
Evaluation Tables. Figure NPSA-1-0 explains various aspects of the data presented in the
Exposure Evaluation Tables. For a further discussion of these tables, see Section 3.0 in
Volume VI-A.

The cumulative Draft PPLVs in these tables for ICP metals, arsenic, and mercury do not
include the single pathway preliminary pollutant limit values (SPPPLVs) computed for
vapor inhalation exposure pathways since the potential for inhalation of vaporized ICP
metals, arsenic, and mercury is assumed to be negligble (see Volume VI-A). SPPPLVs for
the inhalation pathways are not included in the cumulative Draft PPLVs for chloroacetic
acid. 1,2-dichloroethylene, dimethylmethyl phosphonate, Dithiane, fluoroacetic acid,
isopropylmethyl phosphate, isopropylmethyl phosphonic acid, n-nitrosodimethylamine,
1.4-Oxathiane, Sarin, and thiodiglycol. These chemicals are highly soluble (log Kow less
than one) and, therefore, are assumed to have low potential for vaporization. Draft
PPLVs were not computed for nontarget chemicals measured at this site since these

contaminants were rejected in the nontarget screening (Appendix A).

The chemical-specific and site-specific parameters used to calculate the open and enclosed
space vapor inhalation PPLVs are included in the RMA Source Data File, provided as part
of the PPLV Computer Model for RMA (Volume V). Contaminant-specific parameters for
the open space pathways are the depth to the top of the contamination zone (d), and the
depth 1o the bottom of the contamination zone (h), diffusivity and soil concentration.

These variables are calculated as described in Volume IV. The site-specific parameter,
X/F,, represents the wind dispersion factor at the receptor location receiving the maximum
concentration. This parameter was generated by the Industrial Source Complex Long Term
(ISCLT) model as described in Volume IV. The distance from the center of the site to the
critical receptor location, D,,,, used with the computation of X/F,, was calculated as
described in Volume IV.
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Site-by-site companisons of the maximum site contaminant concentrations to their
corresponding cumulative Draft PPLVs were done in order to determine sites which may be
considered for remedial action during the Feasibility Study. These are ranked into two
categories: Priority 1 which consists of sites where available soil contaminant
concentration data indicate that the maximum detected concentrations exceed the draft
human health based criteria, and Priority 2 which consists of sites where available soil
contaminant concentration data indicate that the maximum detected concentrations do not
exceed the draft human health based criteria. Site designations will be reconsidered
throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.
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2.0 SITE-BY-SITE EXPOSURE ASSESSMENT

2.1 SITE NPSA-1: CHEMICAL SEWER SYSTEM (formerly North Plants Complex;
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.1.1 Site-Specific Considerations

Figure NPSA-1-1 and Table NPSA-1-1 depict the target contaminants fc: Site NPSA-1.
Borings 32, 34/34B, 38B, 39, 43, 49, 62, 63/63B, 64, 80, 81/81B, and 82/82B were
included in this exposure assessment, consistent with the North Plants SAR. The chemical
sewer system carried aqueous wastes from the North Plants Complex to Basin A and later
to Basin F; therefore, many of the chemicals from the RMA target contaminant list were
suspected to be present in Site NPSA-1 (EBASCO, 1988a/RIC 88256R05).

2.1.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-1 are depicted in Figure NPSA-1-1. Table NPSA-1-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and certified reporting limits (CRLs) for organic contaminants from
the Phase I and Phase II investigations. The boring number and depth where the
maximum value was observed are shown. No data were included for ICP metals, arsenic,
and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to be
negligible (see Volume VI-A). No groundwater data table was included for Site NPSA-1

since this site is a sewer line (see Volume VI-A).

2.1.3 Site Exposure Summary
Tables NPSA-1-2 through NPSA-1-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreatonal Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
Cadmium -- -- -- -- Direct

Note:  Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contacl.

The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-1 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industnal worker).
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NPSA-2-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
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NPSA-1-2 ®
‘ EXPOSURE EVALUATIONS FOR REGULATED VISITORS .
DIRECT INDIRECT CUMULATIVE OIRECT INDIRECT CUMULATIVE VE! P
CONTAMINANT PPLV PPLV PPLV El El T El oPN @
(mg/kg) (mg/kg)  (mg/kg) L
¥
DIELDRIN 1.6E+00 7.9E+07 1.6E+00 0.0E+00 7.6E-09 7.6E-09 0.0€+00
CADMIUM 4 .5E+02 0.0E+00 4.5€+02 7.56-03 0.0E+00 7.SE-03 0.0e+00
®
1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
. does not pose uncqeptoble chronic exposure through the exposure pathuay considered, even in its pure form.
L
®
® o
@
{
®
{ ]
®
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‘ NPSA-1-3
‘ EXPOSURE EVALUATIONS FOR CASUAL VISITORS
DIRECT  IMDIRECT CUMULATIVE DIRECT INDIRECT CUMJLATIVE VEl
CONTAMINANT PPLY PPLY PPLY 3 3] Et oPN

(mg/kg)  (mg/kg) (mg/kg)

DIELDRIN 1.6E+00 7.9€+07 1.6E+00 0.0E+00 7.6€E-09 T7.6E-09 0.0E+00

CADMIUM 4.5+02 0.0€+00 4.5€+02 7.5€-03 0.0E+00 7.56-03 0.0£+00

1f the PPLV value indicated is grester than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.




NPSA-1-4
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLY PPLV PPLV El El T OEl OPN
(mg/kg)  (mg/kg) (mg/kg)

DIELDRIN 2.26-01  5.26+06 2.26-01 0.0E+00 1.2E-07 1.2€-07 0.0€+00

CADMIUM 5.86+01  0.0E+00 5.8E+01 S.96-02 0.06+00 5.9€-02 0.0€+00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptabie chronic exposure through the exposure pathway considered, even in its pure form.

@

4



NPSA-1-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV (3 El I 3 ENC
(mg/kg)  (mg/kg) (mg/kg)

DIELDRIN 2.0E+00 6.3E+03  2.0E+00 O0.06+400 9.5€-05 9.56-05 0.0E+00

CADMIUM 3.6E+02 O0.0E+00  3.66+02 9.56-03 0.0E+00 9.SE-03 0.0€+00
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WPSA-1-6 g
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS .
DIRECT INDIRECT CUMULATIVE DIRECT  INDIRECT_ CUMULATIVE vEl .
CONTAMINANT PPLV osvl ESVI PPLV El El El OPN ENC @
(mg/kg)  (mg/kp) (mg/kg)  (mg/kg) '
¥,
IELDRIN 1.26-01  1.0E+07  2.1E+03  1.2€-01 O0.0E+00  2.8£-04  2.86-04 0.0E+00 0.0€+00
ZADMIUN 7.66+00 O0.0E+00 0.0E+00  7.6E+00 &4.SE-01* 0.0E¢00  4.SE-01* 0.0E+00 0.0E+00
]

. El s equal to or exceeds 1.0E-01

1t the PPLV value indiceted is greater than 1.00€+06 the calculations imply that the conteminant does not pose unacceptable
chronic exposure through the exposure pethwsy considered, even in its pure form.



2.2 SITE NPSA-2: TANK FARM (formerly North Plants Complex; EBASCO, 1988a/RIC
88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.2.1 Site-Specific Considerations

Figure NPSA-2-1 and Tables NPSA-2-1 and NPSA-2-2 depict the target contaminants for
Site NPSA-2. Borings 36 and 36B were included in this exposure assessment consistent
with the North Plants SAR. The historical search conducted under the contamination
assessment revealed that carbon tetrachloride may have been stored on Site NPSA-2
(EBASCO, 1988a/RIC 88256R05); however, it was not detected in soils during the Phase I
investigation.  This site occupies the area surrounding Tank Farm 1403 and the associated

under and above ground piping. According to site history, no other chemicals from the
RMA target contaminant list were suspected to be present in Site NPSA-2 (EBASCO,
1988a/RIC 88256R05).

2.2.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
NPSA-2 are depicted in Figure NPSA-2-1. Table NPSA-2-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II
investigations. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury for Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table
NPSA-2-2 summarizes the maximum concentrations detected in groundwater together with

the well number. location, sampling interval, and depth to groundwater.

22.3 Site Exposure Summary
Tables NPSA-2-3 through NPSA-2-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-2 is greater than 10 ft the
enclosed space vapor inhalation SPPPLYV is included in the calculation of the cumulative
quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial  Industrial

of Concern Visitor Visitor Visitor Worker Worker
Benzene - -- - Indirect Indirect
Chloroform -- - -- Indirect Indirect
Tetrachloroethylene -- - - Indirect Indirect

Note: Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the
indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-2 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1:
o Carbon tetrachloride (enclosed)

+ 1,1-Dichloroethylene (enclosed)
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TABLE NPSA-2-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-2

AVERAGE SITE DEPTH TO GROUNDWATER: 34 Feet

CE

@y‘ll'qg

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TP  “¥_LROETHANE 2.5 25042 05/25/88
1,1-DICHLOROETHYLENE 8.9 25042 05/25/88
1,1~-DICHLOROETHANE 1.7 25042 05/25/88
CARBON TETRACHLORIDE 65 25042 05/25/88
CHLOROFORM 470 25042 05/25/88
DIISOPROPYIMETHYL PHOSPHONATE 40 25042 05/25/88
TRICHLOROETHYLENE 100 25042 05/25/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE

FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DAT? SOURCE: DP ASSCCIATES, RMA Database, July 19, 1990




NPSA-2-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

OIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE]
CONTAMINANT PPLV PPLV PPLY El El El 0PN
(mg/kg)  (mg/kg) (mg/kg)

BENZENE 8.6E+02 1.9E+04 8.3€+02 1.26-03  S.1E-05 1.2E-03 0.0E+00
CARBON TETRACHLORIDE 2.0€+02 0.0€+00 2.0E+02 0.0E400 0.0E+00 0.0E+00 8.5E-05
CHLOROFORM 4.0€+03 1.1E+05 3.9E+03 1.56-04 5.5E-06 1.5£-04 5.3E-06
1, 1-DICHLOROE THANE 2.86+02 0.0€+00 2.8E+02 0.0E+00 0.0E+00 0.0E+00 3.6E-11
1, 1-DICHLOROETHYLENE 4.36+01 0.0€+00 4.3E+01 0.0E+00 0.0E+00 0.0E+00 1.5E-04
DI ISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.0€+00 6.6€+05 0.0e+00 0.0E+00 0.0E+00 6.86-11
TETRACHLOROE THYLENE 5.1E+02  2.7E+05 5.1E+02 1.26-03 2.26-06 1.2¢-03 0.0€E+00
1,1, 1-TRICHLOROE T HANE 7.56+05 0.0€+00 7.5€+05 0.0E+00 0.06+00 0.0E+00 1.1€-10
TRICHLOROE THYLENE 2.38+03  0.0E+00 2.3€+03 0.0E+00 0.0£+00 0.0E+00 6.6E-06
ZINC 2.08+06 0.0E+00 2.0E+06 ¢.1€-05 0.0E+00 4.1E-05 0.0E+00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.




EXPOSURE EVALUATIONS FOR CASUAL VISITORS

NPSA-2-4

DIRECT INDIRECT CUMULATIVE OIRECT ([NDIRECT CUMULATIVE VEl
CONTAMINANT PPLV PPLY PPLV E! El - El oPN
(mg/kg) (mg/kg) (mg/kg)
BENZENE 8.6E+02 1.9E+04 8.38+02 1.26-03  S5.1€-05 1.2€-03 0.0€+00
CARBON TETRACHLORIDE 2.08+02 0.0E+00 2.0E+02 0.0E+00 O0.0E+00 0.0E+00 8.5€-05
CHLOROFORM 4.08+03  1.1E+05 3.98+03 1.56-04 S.5€-06 1.56-04 5.3€-06
1, 1-D1CKLOROE THANE 2.86+02 0.0E+00 2.86+02 0.06+00 0.0E+00 0.0E+00 3.6E-11
1,1-DICHLOROETHYLENE 4.3E+01  0.0E+00 4 .3E+01 0.08+00 0.0E+00 O.0E+00 1.5E-04
DIISOPROPYLMETHYL PHOSPHONATE 6.6€+05 0.0E+Q0 6.6E+05 0.0E+00 O0.0E+00 0.0E+00 6.86-11
TETRACHLOROE THYLENE 5.1E+02 2.7E+05 S.1E+02 1.26-03 2.2E-06 1.2€-03 0.0E~00
1,1,1-TRICHLOROE T HANE 7.5E+05 0.0€+00 7.5€+05 0.0E+00 O0.0E+00 0.0E+00 1.1e-10
TRICHLOROETHYLENE 2.3E+03  0.0£+00 2.3£+03 0.0E+00 0.0E+00 0.0€+00 6.6€-06
2INC 2.0E+06 0.0€+00 2.0E+06 4. 1E-05 0.0E+00 4.1E-05 0.0€+00

1f the PPLV value indicated is greater than 1.00E+06 the calculations impiy that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure torm.



3
NPSA-2-5
‘ EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS
DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLY El E!l El OPN
3 (mg/kg)  (mg/kg)  (mg/kg)
|
H BENZENE 1.26+02 3.0€+03 1.26+02 8.4E-03 3.3e-04 8.7E-03 0.0€+00
. CARBON TETRACHLORIDE 2.7€+01  0.0€E+00 2.TE+0Y 0.0e+00 0.0E+00 0.0E+00 1.36-03
' CHLOROFORM 5.6E+02 1.7E+04 S.4E+02 1.1€-03  3.56-05 1.1€-03 8.0€-05
i 1, 1-DICNLOROE THANE 3.96+01 0.0€+00 3.9€+01 0.0E+00 O0.0E+00 0.0E+00 5.4E-10
" 1,71-D1CHLOROE THYLENE 5.96+00 0.0€+00 5.9€+00 0.06+00 0.0E+00 0.0E+00 2.36-03
DI ISOPROPYLMETHYL PHOSPHONATE 2.88+05 0.0£+00 2.8E+05 0.0e+00 O0.0E+00 0.0E+00 4.4E-10
TETRACHLOROE THYLENE 7.1E+01  4.2E+04 7.1€8+01 B8.46-03 1.4E-05 B8.5€-03 0.0€+00
1,1, 1-TRICHLOROE THANE 3.26+05 0.0E+00 3.2+05 0.0e+00 O0.0E+00 0.0E+00 7.36-10
) TRICHLOROETHYLENE 3.26+02 0.0E+00 3.2E+02 0.06+00 ©0.0E+00 0.0E+00 9.9€-05
ZINC 1.1E+06 0.0E+00 1.1E+06 7.7e-05 O0.06+00 7.7e-05 0.0€+00
, 1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
|
¢
)
)
[]
(
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NPSA-2-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECY CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El El El ENC
(mg/kg) (mg/kg) (mg/kg)
BENZENE 1.1E+03  6.4E-01 6.4E-01 9.26-04  1.6E+D0* 1.6E+00* 0.0E+00
CARSON TETRACHLORIDE 2.56+02 0.0E+00 2.56+02 0.0e+00 0.0E+00 0.0E+00 1.8€+00
CHLOROFORM S.1E+03  2.3£+00 2.3E+00 1.26-04 2.6E-01* 2.6E-01* 1.1E-01
1, 1-DICHLOROETHANE 3.6E+02 0.0£+00 3.6E+02 0.0E+00 0.0E+00 0.0€E+00 7.7€-07
1,1-DICHLOROE THYLENE S.4E+01  0.0E+00 5.4E+01 0.0e+00 0.0E+00 0.0E+00 3.2E+00
D! ISOPROPYLMETHYL PHOSPHONATE 3.7e+05 0.0€+00 3.7E+05 0.0E+00 0.0E+00 0.0E+00 4.4E-06
TETRACHLOROE THYLENE 6.56+02 5.8E+00 5.7E+00 9.26-04 1.0E-01* 1.1E-01* 0.0E+00
1,1, 1-TRICHLOROE THANE 4.2E+05 O0.0E+00 4. 2E+05 0.0e4+00 0.0E+00 0.0E+00 7.3€-06
TRICHLOROETHYLENE 2.98+03  0.0€+00 2.9£+03 0.0E+00 0.0E+00 0.0E+00 1.4E-01
ZINC 7.86405 0.0€+00 7.8€+05 1.06-04 O.0E+00 1.0€-04 0.0E+00

.. €l is equal to or exceeds 1.0E-01




EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

NPSA-2-7

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV 0osvl ESvI PPLV El 1] - El OPN ENC
(mg/k9) (mg/kg) (mg/kg) (mg/kg)

INZENE 6.TE+01  2,6E+03 6.4E-01 6.36-01  1,SE-02 1.6E+00*  1.6E+00* 0.06+00 0.0€+00
CARBON TETRACHLORIDE 1.56+01  0.0€+00 0.0€+00 1.56+01 0.0€+00 0.0E+00 0.0€+00 6.4E-06  5.5€+00
CHLOROFORM 3.1E+02  1.5€+04 2.3€+00 2.38+00 1.9¢-03 2.6E-01*  2.6E-01* 4. 0E-05 3.4E-01

, 1-DICNLORCE THANE 2.36+01  0.0£+00 0.0€+00 2.36+01  0.06+00 0.0€+00 0.0E+00 2.7e-10 2.3¢-06

, 1-DICNLOROE THYLENE 3.26+00 0.06+00 0.0€+00 3.28+00 0.0E+00 0.0€+00 0.0E+00 1.16-03  9.7e+00
JJISOPROPYLMETHYL PNOSPHONATE 6.86+04 0.0E+00 0.0E+00 6.88+04 0.0£+00 0.0€+00 0.0€+00 S.1E-10  4.4E-06
ETRACKLOROE THYLENE 4. 1E+01  3.TE«04 5.86+00 $.06+00 1.5€-02 1.06-01*  1.2€-0%* 0.0E+00 0.0E+00

, 1, 1-TRICHLOROE THANE 7.8E+04 0.0E+00 0.0€+00 7.8k+04 0.0€+00 0.0£+00 0.0E+00 8.56-10 7.3E-06
TRICNLOROE THYLENE 1.86+02 0.0E+00 0.0E+00 1.8£402 0.0E+00 0.0€+00 0.0E+00 4.9E-05 4.2E-01

INC 1.4E+05 0.0E+00 0.0€+00 1.48+05 S5.8E-04 0.0€+00 5.86-04 0.06+00 0.0€+00

. El s equal to or exceeds 1.0£-01
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2.3 SITE NPSA-3: GB MANUFACTURING AREA (formerly North Plants Complex;
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.3.1 Site-Specific Considerations

Figure NPSA-3-1 and Tables NPSA-3-1 and NPSA-3-2 depict the target contaminants for
Site NPSA-3 Borings 22, 31/31B, 33, 44, 65, 66, 76 through 79 were included in this
exposure assessment, consistent with the North Plants SAR. The historical search
conducted under the contamination assessment revealed that Sarin (GB), GB by-products,
carbon tetrachloride, methylene chloride, and xylene were suspected contaminants in Site
NPSA-3 (EBASCO, 1988a/RIC 88256R05); however, most of these chemicals were not
detected in soils during the Phase I and Phase II investigations. This site occupies the
areas around the GB manufacturing Buildings 1501, 1503, 1504, 1506, 1602, and 1603.
According to site history, no other chemicals from the RMA target contaminant list were
suspected to be present in Site NPSA-3 (EBASCO, 1988a/RIC 88256R05).

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
NPSA-3 are depicted in Figure NPSA-3-1. Table NPSA-3-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II
investigations. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table
NPSA-3-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.3.3 Site Exposure Summary
Tables NPSA-3-3 through NPSA-3-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-3 is greater than 10 ft the
enclosed space vapor inhalation SPPPLYV is included in the calculation of the cumulative
quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial  Industrial

of Concern Visitor Visitor Visitor Worker Worker
Dieldrin Direct Direct Direct Direct Direct
Cadmium -- -- Direct -- Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-3 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as
indicated by VEI values less than 1.
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TABLE NPSA-3-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-3

AVERAGE SITE DEPTH TO GROUNDWATER: 33 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 6.7 25047 01/4/89
CARBON TETRACHLORIDE 9.9 25047 01/7/88
CHLOROFORM 38 25047 01/4/89
CHLOROBENZENE 1.5 25047 01/4/89
DIBROMOCHLOROPROPANE 9.1 25047 01/4/89
DIISOPRCPYLMETHYL PHOSPHONATE 330 25047 01/7/88
TRICHLOROETHYLENE 1.6 25047 01/4/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-3-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLY PPLY El El B 3 OPN
(mg/kg)  (mg/kg) (mg/kg)

BENZENE 8.6E+02 0.0€+00 8.6E+02 0.0E+00 0.0E+00 0.0£+00 2.0€-05
CARBON TETRACHLORIDE 2.0E+02 0.0€+00 2.0€+02 0.0€+00 0.0E+00 O0.0E+00 5.1E-04
CHLOROBEN2ENE 1.6E+05 0.0E+00 1.6E+05 0.0E+00 O0.0E+00 0.0E+00 3.8¢-08
CHLOROFORM 4.0E+03 0.0£+00 4.0E+03 0.06+00 0.0€+00 0.0£+00 1.7€-05
D 1B8ROMOCNLOROPROPANE 1.86+01 0.0€+00 1.8€+01 0.0E+00 0.0E+00 0.0€+00 5.6E-05
DIELDRIN 1.6E+00 2.4E+04 1.6€+00 1.96-01* 1.3e-05 1.9€-01* 0.0€+00
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 6.5E+05 3.3e+05 0.0E+00 9.66-08 9.6£-08 2.2E-08
TETRACHLOROE THYLENE 5.16+02  1.26+04 4.9E+02 5.96-04 2.56-05 6.1E-04 0.0€+00
TRICHLOROE THYLENE 2.3+03 0.0€+00 2.36+03 0.0E+00 0.0E+00 0.0E+00 4.1E-06
CADMIUM 4.5E+02 0.0E+00 4.5€+02 2.26-02 O0.0E+00 2.2€-02 0.0E+00
LEAD 1.56+04 0.0E+00 1.5€6+04 7.1E-03 0.0E+00 7.1E-03 0.0E+00
2INC 2.0E+06 0.0E+00 2.0E+06 6.0E-05 0.0E+00 6.0E-05 0.0€E+00
.. El is equal to or exceeds 1.0E-01

1f the PPLV vatue indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-3-4 ~
EXPOSURE EVALUATIONS FOR CASUAL VISITORS ‘
DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI @
CONTAMINANT PPLV PPLV PPLV El El El OoPN ®
(mg/kg) (mg/kg) (mg/kg)
X,
BENZENE 8.6E+02 0.0€E+00 8.6E+02 0.0E+00 O0.06+00 0.0€+00 2.0€-05
CARBON TETRACHLOR!DE 2.0€+02 0.0E+00 2.0€+02 0.06+00 0.0E+00 0.0E+00 S.1E-04
CHLOROBENZENE 1.6E+05 0.0E+00 1.66+05 0.06+00 0.0E+00 0.0E+00 3.8¢-08 ® 1
CHLOROFORN 4.0E+03 0.0£+00 4.0E+03 0.0E+00 0.0£+00 0.0E+00 1.7€-05
D 18ROMOCHLOROPROPANE 1.86+01 0.0E+00 1.8E+01 0.06+00 0.06+00 0.0€+00 5.6E-05 g
DIELDRIN 1.66+00 2.4E+04 1.6E+00 1.9€-01* 1.36-05 1.9€-01* 0.0€+00 !
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 6.5E+05 3.3€+05 0.0E+00 9.6E-08 9.6E-08 2.26-08
TETRACHLOROETHYLENE S.1E+02 1.2E+04 4.9€+02 5.96-04 2.56-05 6.1E-04 0.0€+00
TRICHLOROETHYLENE 2.38+03 0.0€+00 2.3E+03 0.0E+00 0.0E+00 O0.0£+00 4.1€-06 ®
CADMIUM 4.5€+02 0.0E+00 4.5E+02 2.26-02 0.0E+00 2.2€-02 0.0E+00
LEAD 1.5€+04 0.0E+00 1.56+04 7.1€-03 (0.0E+00 7.1€E-03 0.0E+00
2INC 2.0e+06 0.0E+0C 2.0E+06 6.06-05 0.06+00 &.0E-05 0.0€+00
® ¢
*: E] is equal to or exceeds 1,0E-01
1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
!
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NPSA-3-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEl
CONTAMINANT PPLY PPLV PPLY El El El OPN
(mg/kg) (mg/kg) (mg/kg)

BENZENE 1.26+02 0.0E+00 1.2€+02 0.0E+00 0.0e+00 0.0E+00 3.06-04
CARBON TETRACHLORIDE 2.7e+01  0.0E+00 2.T7E+01 0.0e+00 0.0e+00 0.0E+00 7.6E-03
CHLOROBENZENE 6.86+04 0.0€+00 6.8E+04 0.0E+00 0.0E+00 0.0E+00 2.4E-07
CHLOROFORM 5.6E+02 0.0E+00 5.66+02 0.06+00 O.0E+00 (0.0E+00 2.5€-04
D 1BROMOCHLOROPROPANE 2.56+00 0.0E+0C 2.5€+00 0.0E+00 0.0E+00 0.0E+00 8.4E-04
DIELDRIN 2.2E-01  1.6E+03 2.26-01 1.4E+00* 1.9€-04  1.4E+00* 0.0€+00
DIISOPROPYLMETHYL PHOSPHONATE 2.86+05 1.0€E+05 7.4E+04 0.0E+00 6.26-07 6.28-07 1.4E-07
TETRACHLOROE THYLENE 7.1E+01  1.9€+03 6.85+01 4.2E-03  1.6E-04 4.4E-03 0.0E+00
TRICHLOROETHYLENE 3.26+02 0.0e+00 3.26+02 0.0e+00 0.0e+00 0.0E+00 6.2€-05
CADMIUM 5.86+01  0.0e+00 5.8E+01 1.7e-01* 0.0E+20 1.7e-01* 0 OE+00
LEAD 9.26+03 C 0£+00 9.26+03 1.26-02 0.0e+00 1.2E-02 0.0E+0C
ZINC 1.1E+06 G.0e+00 1.1€+06 1.1E-04 0.0E+00 1.1€-04 0.0E+00
*: El is equal to or exceeds 1.0E-01

If the PPLV value -ated is greater than 1.00E+06 the calcuiations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

[ . bt ot ©




NPSA-3-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC
(mg/kg)  (mg/kg) (mg/kg)

SENZENE 1.16+03  0.0€+00 1.1E+03 0.0E+00 0.0E+00 0.0E+00 1.1E-02
CARBON TETRACHLORIDE 2.5€+02 0.0E+00 2.5€+02 0.0e+00 0.0E+00 0.0£+00 2.9e-01
CHLOROBENZENE 8.8e+04  0.0£+00 8.8E+04 0.0E+00 0.0E+00 0.0€+00 6.4E-05
CHLOROFORM S.16+03  0.0€+00 5.1€+03 0.0E+00 O0.0E+00 0.0E+00 9.4E-03
0 1BROMOCHLOROPROPANE 2.3+01  0.0e+00 2.3€+01 0.0E+00 0.0E+00 0.0E+00 3.2e-02
DIELDRIN 2.06+00 5.8E+01 1.9€+00 1.SE-01* 5.26-03  1.6E-01* 0.0€+00
D1ISOPROPYLMETHYL PHOSPHONATE 3.7e+05 4. 4E+02 4. 4E+(C2 0.0€+00 1.4€-04 1.4E-04 3.86-05
TETRACHLOROETHYLENE 6.56+02 2.2E+02 1.7€+02 4.66-064 1.38-03  1.8€-03 0.0€+00
TRICHLOROE THYLENE 2.9+03  0.0&£+00 2.9€+03 0.06+00 0.0E+00 0.0E+00 2.3e-03
CADMIUM 3.6E+02 0.0E+00 3.6€+02 2.7E-02 0.0E+00 2.7e-02 0.0€E+00
LEAD 6.56+03  0.0£+00 6.56+03 1.7e-02 0.0E+00 1.7e-02 0.0€+00
ZINC 7.86+05 0.0E+00 7.86+05 1.56-06 0.0E+D0  1.5€-04 0.0E+00
*: El is equal to or exceeds 1.0E-01
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EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

NPSA-3-7

DIRECT INDIRECT CUMULATIVE  DIRECTY INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osvi €SVl PPLV El El El OPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
3ENZENE 6.7E+01  0.0E+00 0.0€+00 6.TE+01  0.0E+00 0.0E+00 0.0€+00 1.56-06 3.4E-02
CARBON TETRACHLORIDE 1.56+01 0.0€+00 0.0E+00 1.56+01  0.0€+00 0.0€+00 0.0€+00 3.86-03 8.6E-01
CHLOROBENZENE 1.56+06 (0.0€+00 0.0E+00 1.56+04 0.0E+00 0.0E+00 0.0€+00 2.8E-07 6.4E-05
HLOROFORM 3.16+02 0.0€+00 0.0£+00 3.16+02 0.0€+00 0.0E+00 0.0£+00 1.26-06  2.8E-02
J I BROMOCHLOROPROPANE 1.4E+00 0.0€+00 0.0E+00 1.4E+00 0.0£+00 0.0E+00 0.0€+00 4.26-06 9.56-02
DIELDRIN 1.26-01  3.2E+03 1.98+01 1.26-01  2.SE«00* 1.6E-02 2.5€+00* 0.0E+00 0.0£+00
JI1SOPROPYLMETHYL PHOSPHONATE 6.86+04 B.6E+04 4.4E+02 4.4E+02 0.0E+00 1.4E-04 1.4E-04 1.7e-07 3.8E-05
TETRACHLOROE THYLENE 4. 1E+01  1.6E+03 2.2E+02 3.4E+01 7.3E-03 1.5€-03 8.86-03 0.0E+00 0.0E+00
TRICHLOROETHYLENE 1.86+02 0.0€+00 0.0E+00 1.86402 0.0E+00 0.0E+00 0.0€+00 3.1€-05 7.0E-03
CADMIUM 7.6E+00 0.0E+00 0.0E+00 7.66+00 1.3g+00* 0.0E+00 1.3E+00* 0.0E+00 0.0E+00
LEAD 2.26+03  0.0€+00 0.0e+00 2.2E+03  5.0E-02 0.0E+00 5.0€-02 0.0E+00  0.0€+00
2INC 1.4E+05 0.0£+00 0.0E+00 1.4E+05 8.6E-04 0.0E+00 8.6E-04 0.0E+00  0.0E+00
" El 1s equal to or exceeas 1.0E-01
2-29
® ® [ ® o ® ® L J



e S

2.4 SITE NPSA-4: FUZE AND DETONATOR MAGAZINE (formerly North Plants
Complex; EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.4.1 Site-Specific Considerations L

Figure NPSA-4-1 and Tables NPSA-4-1 and NPSA-4-2 depict the target contaminants for &;
Site NPSA-4. Borings 4 and 51 were included in this exposure assessment, consistent with |
the North Plants SAR. This site occupies the area surrounding Building 1608 fuze and

detonator magazine and downgradient surface drainage. According to site history, no

chemicals from the RMA target contaminant list were suspected to be present in Site
NPSA-4 (EBASCO, 1988a/RIC 88256R05).

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-4 are depicted in Figure NPSA-4-1. Table NPSA-4-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals, o
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase I

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-4-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

24.3 Site Exposure Summary
Tables NPSA-4-3 through NPSA-4-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-4 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative L4
quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
Chloroacetic Acid -- -- -- -- Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-4 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1:

+ 1,1-Dichloroethylene (enclosed)

2-31
REAS/RPTOMMSREA VI-H 9/11/0 2:23 pm pf






- Legend

04® PpPhase I Boring

(53')0 Phase I Boring with Tota! Depth

Drilled (ft.)

Site Boundary

Sampie Analiyte

interval ~0- 1| Cr 27\

(ft.) Concentration {ug/g)

BiL - Below indicator Level

ad

o
Fiﬁ

0-1]CLC2A 230
2-3|BIL

o] 200 400

ot
-
. .» \‘.‘ 2\‘

% Prepared for:
o

Program Manager's Office for
Rocky Mountain Arsenal Cleanup

Aberdeen Proving Ground, Maryland

FIGURE NPSA-4-|

Phase I and Phase II Analytes
Detected Within or Above
Indicator Levels

Rocky Mountain Arsena!

Prepared by: Ebasco Services Incorporated
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TABLE NPSA-4-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-4

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TRICHLOROETHANE 0.97 25054 02/8/89
1,1-DICHLOROETHYLENE 1.2 25054 02/8/89
CARBON TETRACHLORIDE 3.6 25054 02/8/89
CHLOROFORM 7.1 25048 01/4/89
CHLOROBENZENE 1.1 25048 01/4/89
DIBROMOCHLOROPROPANE 5.2 25048 01/4/89
DIISOPROPYLMETHYL PHOSPHONATE GT 200 25054 02/8/89
DITHIANE l.6 25048 06/2/88
TETRACHLOROETHYLENE 1.9 25054 02/8/89
TRICHLOROETHYLENE 1.8 25054 02/8/89

EACH VALUE PRESENTED 1S THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990




NPSA-4-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLY PPLV El El El oPN
(mg/kg)  (mg/k9) (mg/kg)

CARBON TETRACHLORIDE 2.0E+02 0.0€+00 2.0€+02 0.0E+00 0.06+00 0.0E+00 &.4E-06
CHLOROACETIC ACID 1.7€+04  0.0€+00 1.7E+04 1.4E-02 0.06+00  1.4E-02 0.0E+00
CHLOROBENZENE 1.66+05 0.08+00 1.6E+05 0.0E+00 0.0E+00 0.0E+00 6.86-10
CHLOROFORM 4.0E+03  0.0€+00 4.0€+03 0.0E+00 0.0E+00 0.0€+00 7.6E-08
0 18ROMOCHL OROPROPANE 1.86+01 0.0E+00 1.8€+01 0.0E+00 O.0E+00 0.0£+00 7.7e-07
1,1-DICHLOROETHYLENE 4.3E+01  0.0E+00 4.3€+01 0.0E+00 0.0€+00 0.0£+00 2.0E-05
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.0€+00 6.6E+05 0.0E+00 0.0E+00 0.0E+00 3.3e-10
DITHIANE 8.3E+04 0.0E+00 8.3E+04 0.0E+00 O0.0E+00 0.0E+00 0.0€+00
TETRACHLOROETHYLENE S.1E+02  0.0E+00 5.1E+02 0.0E+00 0.0€E+00 0.0E+00 6.0£-08
1,1, 1-TRICHLOROE THANE 7.56+05 0.0E+00 7.5E+05 0.0E+00 0.0E+00 0.0£+00 4.2E-1M
TRICHLOROE THYLENE 2.38+03  0.0E+00 2.3e+03 0.0e+00 0.0E+00 0.0E+00 1.1€-07
ZINC 2.0e+06 0.0£+00 2.0E+06 4.7€-05 OC0.0E+00 4.7E-05 0.0E+00

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.



NPSA-4-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

PR

DIRECY INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLY PPLYV E!l E! E! OoPN ®
(mg/kg)  (mg/kg) (mg/kg)
&
CARBON TETRACRLORIDE 2.0e+02 0.0E+00 2.0E+02 0.06+00 0.06+00 0.0E+00 4. 4E-06
CHLOROACETIC AClO 1.7E+04 0.0E+00 1.76+04 1.4E-02 0.0E+00 1.4E-02 0.0E+00
CHLOROBENZENE 1.6E+05 0.0€+00 1.6E+05 0.06+00 0.0E+00 0.0£+00 6.8€-10 o
CHLOROFORM 4.0E+03  0.0E+00 4.0E+03 0.06+00 0.0e+00 0.0€+00 7.6E-08
0 1BROMOCHLOROPROPANE 1.86+01 0.0E+00 1.8E+01 0.06+00 0.06+00 0.0€+00 7.7e-07
1,1-DICHLOROETHYLENE 4.3E+01 0.0E+00 4.3E+01 0.0E+00 0.0e+00 0.0E+00 2.0€-05
DIISOPROPYLMETNYL PHOSPHONATE 6.6E+05 0.0€+00 6.6E+05 0.06+00 0.06+00 0.0E+00 3.3e-10
DITHIANE 8.36+04 0.0€+00 8.3e+04 0.0E+00 0.0eE+00 0.0E+00 0.0E+00
TETRACHLOROETHYLENE S.1E+02 0.0E+00 5.1E+02 0.0E+00 0.0e+00 0.0£+00 6.0E-08 ®
1,1, 1-TRICKLOROETHANE 7.56+05 0.0E+00 7.56+05 0.0E+00 0.06+00 ©0.0E+00 4.26-11
TRICHLOROETHYLENE 2.3e+03 0.0€+00 2.3e+03 0.0E+00 0.0e+00 0.0E+00 1,1€-07
ZINC 2.0E+06 0.0£+00 2.0E+06 4.7E-05 0.0E+00 &4.7e-05 0.0£+00
L
I+ the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
[ e
®
L
o
®
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NPSA-4-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLY PPLV PPLY El El T El OPN
(mg/kg)  (mg/kg) (mg/kg)
CARBON TETRACHLORIDE 2.7e+01  0.0e+00 2.7€+01 0.06+00 0.0E+00 O.0E+00 6.7€-05
CHLOROACETIC ACID 7.0E+03  0.0€+00 7.0£+03 3.38-02 0.0E+00 3.3e-02 0.0£+00
CHLOROBENZENE 6.86+04 0.0E+00 6.86+04 0.0E+00 0.06+00 0.0£+00 4.4E-09
CHLOROFORM S.6E+02 0.0€+00 5.6E+02 0.0E+00 0.0£+00 0.0€+00 1.1€-06
D 1BROMOCHLOROPROPANE 2.56+00 0.0£+00 2.5€+00 0.06+00 0.0E+00 0.0E+00 1.26-05
1, 1-DICHLOROE THYLENE 5.9€+00 0.0E+00 5.9€+00 0.06+00 0.0£+00 0.0E+00 3.0E-04
D11SOPROPYLMETHYL PHOSPHONATE 2.86+05 0.0€+00 2.8E+05 0.06+00 0.0E+00 0.0E+00 2.1E-09
DITHIANE 3.5E+04 0.0E+00 3.5€+0¢4 0.0E+00 0.0E+00 0.0E+00 0.0€+00
TETRACHLOROETHYLENE 7.1E+01  0.0€+00 7.1E+401 0.0E+00 0.0E+00 0.0£+00 9.1€-07
1,1, 1- TRICHLOROE THANE 3.2e+05 0.0e+00 3.26+05 0.0E+00 0.0E+00 O0.0E+00 2.7E-10
TRICHLOROE THYLENE 3.26+02 0.0E+00 3.26+02 0.0E+00 0.0E+00 0.0E+00 1.7€-06
ZINC 1.1€+06 0.0€+00 1.1E+06 8.9€-05 0.0£+00 8.9€-05 0.0€+00

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.




NPSA-4-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

ODIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC
(mg/kg)  (mg/kg) (mg/kg)
CARBON TETRACHLORIDE 2.5E+02 0.0€+00 2.5E+02 0.06+00 O0.0E+00 0.0E+00 9.36-02
CHLOROACETIC ACID 9.28+03  0.0E+00 9.2E+03 2.5E-02 O0.0E+00 2.5E-02 0.0€+00
CHLOROBENZENE 8.8E+04 0.0E+00 8.8E+04 0.06+00 O0.0E+00 0.0€+00 4.3E-05
CHLOROFORM 5.1+03 0.0€+00 5.1E+03 0.0E+00 0.06+00 0.0€+00 1.6€-03
0 1BROMOCNLOROPROPANE 2.3e+01  0.0E+00 2.3e+01 0.0E+00 0.0€+00 0.0E+00 1.6E-02
1,1-DICHLOROETHYLENE 5.4E+01  0.0£+00 5.4E+01 0.0E+00 0.0E+00 0.0£+00 4.26-01
O11SOPROPYLMETHYL PHOSPHONATE 3.76+05 0.0E+00 3.7€+05 0.06+00 0.0E+00 0.0E+00 2.1E-05
DITHIANE 4.6E+04  0,0E+00 4.6E+04 0.0E+00 0.0£+00 0.0E+00 0.0€+00
TETRACHLOROE THYLENE 6.56+02 0.0E+00 6.5E+02 0.0E+00 0.0€+00 0.0E+00 1.36-03
1,1, 1-TRICHLOROE TRANE 4.26+05 0.0€+00 4.2E+05 0.0E+00 0.0€+00 0.0E+00 2.6E-06
TRICHLOROETHYLENE 2.9£+03  0.0E+00 2.9€+03 0.0E+00 0.0E+00 O0.0E+00 2.3€-03
ZINC 7.86+05 0.0€+00 7.BE+05 1.26-06 0.0E+00 1.2E-04 0.0€+00
2-38
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EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

NPSA-4-7

DIRECT INDIRECT CUMULATIVE  DIRECY INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osv1 ESVI PPLV (3] El El OPN ENC
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
\RBON TETRACHLORIDE 1.56+01  0.0€+00 0.0€+00 1.56+01  0.0E+00 0.0£+00 0.0e+00 3.36-05 2.8t-01
1LOROACETIC ACID 1.7e+03  0.0€+00 0.0&+00 1.7€+03  1.4E-01* 0.0£+00 1.4E-01* 0.06+00 0.0E+00
{LOROBENZENE 1.56+04 0.0€+00 0.0€+00 1.58+04 0.0€+00 0.0E+00 0.0€+00 S.1E-09 4.3E-05
1LOROFORM 3.18+02  0.0E+00 0.0€+00 3.1€+02 0.0E+00 0.0£+00 0.0€+00 S.7e-07 4.8-03
| BROMOCHLOROPROPANE 1.4E+00 0.0E+00 0.0€+00 1.4E+00 0.0€+00 0.0€+00 0.0£+00 5.86-06 &.9€-02
, 1-DICHLOROE THYLENE 3.2E+00 0.0E+00 0.0£+00 3.28+00 C.0E+00 0.0€+00 0.0€+00 1.56-04  1.2E+00
| ISOPROPYLMETNYL PHOSPHONATE 6.86+04 0.0E+00 0.0€£+00 6.8E+04 0.0E+00 0.0&+00 0.0e+00 2.4E-09 2.1E-05
[THIANE 8.56+03 0.0E+00 0.0€+00 8.5E+03 0.0E+00 0.0E+00 0.0e+00 0.0E+00 0.0£+00
ETRACHLOROETHYLENE 4.1E+01  0.0E+00 0.0E+00 4.1E+01  0.0E+00 0.0€+00 0.0g+00 4.5e-07 3.8e-03
,1,1-TRICHLOROETHANE 7.86+04 0.0E+00 0.0E+00 7.86+04 0.0£+00 0.0e+00 0.0e+00 3.1E-10  2.6E-06
U CHLOROE THYLENE 1.8¢+02 0.0E+00 0.0E+00 1.8e+02 0.0E+00 0.0€+00 0.0E+00 8.3e-07 6.9€-03
INC 1.46+05 0.0E+00 0.0€+00 1.4E+05 6.7€-04 0.0€+00 6.7e-04 0.0E+00  0.0E+00
*: El is equal to or exceeds 1.0E-0!
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2.5 SITE NPSA-5. SPECIAL WEAPONS PLANT (formerly North Plants Complex;
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R(05A)

2.5.1 Site-Specific Considerations
Figure NPSA-5-1 and Tables NPSA-5-1 and NPSA-5-2 depict the target contaminants for
Site NPSA-5. Borings 20, 24, 26, 27, 50/50B, 67, 67B, 68, 68B, 69, 69B, 70, 70B, 71,

71B, and 72 through 75 were included in this exposure assessment, consistent with the

North Plants SAR. The historical search conducted under the contamination assessment
revealed that GB, GB by-products, mustard, Lewisite, 2,2-bis(Para-chlorophenyl)-1,1,1-
trichloroethane (PPDDT), and thiodiglycol were suspected contaminants in Site NPSA-S
(EBASCO, 1988a/RIC 88256R05); however, most of these chemicals were not detected in
soil during the Phase I and Phase II investigations. This site occupies the area surrounding
the Special Weapons Plant Building 1611. According to site history, no other chemicals
from the RMA target contaminant list were suspected to be present in Site NPSA-5
(EBASCO, 1988a/RIC 88256R05).

2.5.2 Spatal Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
NPSA-5 are depicted in Figure NPSA-5-1. Table NPSA-5-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP ~=tals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 1I
investigations. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table
NPSA-5-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.5.3 Site Exposure Summary
Tables NPSA-5-3 through NPSA-5-7 present Draft PPLVs, Els, and VEIs for each site
contaminant. Since the depth to groundwater below Site NPSA-5 is greater than 10 ft the

enclosed space vapor inhalation SPPPLYV is included in the calculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
Arsenic Direct Direct Direct Direct Direct
Cadmium -- .- Direct - Direct
Benzene -- -- -- Indirect Indirect

Note:  Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal

contact.

Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site NPSA-5 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalaton as

indicated by VEI values less than 1.
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TABLE NPSA-5-2 -
®
GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-S &,
AVERAGE SITE DEPTH TO GROUNDWATER: 27 Feet
[ J
CONCENTRATION JOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE
H CHIDliOFORM 1.9 25046 0l/6/88 o
DIISOPROPYIMETHYL PHOSPHONATE 7.3 25046 12/15/88

{ .

{ .

ﬂ EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE )
FOR THE PERIOD March 17, 1987 TO February 28, 1989.

DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-5-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  IMDIRECT CUMULATIVE DIRECT [INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg)  (mg/kg) (mg/kg)

BEN2ENE 8.6E+02 1.9€+02 1.6E+02 4.6E-06 2.1E-03 2.6£-03 0.0€+00
CHLOROFORM 4.06+03 0.0€+00 4 .0€+03 0.0E+00 0.0£+00 0.0£+00 3.0E-06
01 ISOPROPYLMETHYL PHOSPHONATE 6.6E+05 4.TE+0S 2.8E+05 1.26-06 1.6E-06 2.8E-06 1.86-09
1,1, 1-TRICHLOROE THANE 7.5E+05 1.8€+06 5.36+05 8.0E-07 3.4E-07 1.1E-06 0.0E+00
ARSENIC 2.2E+01  0.0E+00 2.26+01 1.1€+01* 0.0E+00 1.1E+01* 0.0€+00
CADMIUM 4.56+02 C.0E+00 4.56+02 2.98-02 0.06+00 2.9€-02 0.0£+00
COPPER 4.26+05 0.0E+00 &.26+05 1.7e-04 0.06+00 1.7¢-04 0.0E+00
LEAD 1.56+04 0.0€+00 1.5E+04 1.26-02 0.06+00 1.2€-02 0.0€+00
MERCURY 3.3e+03 0.0E+00 3.36+03 8.86-05 0.06+00 8.8e-05 0.0€+00
ZINC 2.0E+06 0.0E+0C 2.0E+06 1.36-04 O0.0E+00 1.3E-04 0.0€+00
. El is equal to or exceeds 1.0E-01

1f the PPLV value indicated is greater than 1.006+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-5-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECY INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLY El €1 I 3 PN
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 8.6E+02 1.9€+02 1.6€+02 4.6E-06 2.1E-03 2.6E-03 0.0€+00
CHLOROFORM 4.0E+03  0.0E+00 4.0E+03 0.0E+00 0.0E+00 0.0£+00 3.0E-06
D11SOPROPYLMETHYL PHOSPHONATE 6.6E+05  4.TE+05 2.8E+05 1.26-06 1.6E-06 2.8E-06 1.86-09
1,1, 1- TRICKLOROE THANE 7.56+05 1.8E+06 $.3E+05 8.0E-07 3.4E-07 1.1E-06 0.0E+00
ARSENIC 2.26+01  0.0E+00 2.2E+01 1.1E+01* 0.06+00 1.1E+01* 0.0E+00
CADMIUM 4.56+02 0.0E+00 4.5E+02 2.9€-02 0.06+00 2.9€-02 0.0E+00
COPPER 4_26+05 0.0E~00 4.2E+05 1.7¢-04 0.0E+00 1.7€-04 0.0E+00
LEAD 1.56+04 0.0E+00 1.5E+04 1.2e-02 0.0E+00 1.2€-02 0.0E+00
MERCURY 3.3+03  0.0€+00 3.3e+03 B.86-05 0.0e+00 8.8£-05 0.0€E+00
ZINC 2.0E+06 0.0€~00 2.0E+06 1.38-04 0.0E+00 1.3E-04 0.0€+00
" El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

DIRECT 1

CONTAMINANT

PPLV osv!

NDIRECT

NPSA-6-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS
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CUMULATIVE

PPLY

DIRECT

El

INDIRECT
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CUMULATIVE
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VEI
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NPSA-5-5 !
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS .
DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE! ‘\!)
CONTAMINANT PPLV PPLV PPLYV £l El El OPN P
(mg/kg) (mg/kg) (mg/kg)
&
BEN2ENE 1.26+02 2.9€+01 2.4E+01 3.36-03 1.4E-02 1.7e-02 0.0€+00
CHLOROFORM 5.6E+02 0.0€+00 5.6E+02 0.0€+00 0.0£+00 0.0E+00 4.SE-05
DI1SOPROPYLMETHYL PHOSPHONATE 2.8E+05 1.TE+05 1.16+05 2.TE-06 &.5E-06 7.36-06 1.1€-08 °®
1,1, 1-TRICNLOROE THANE 3.26405 6.4E+05 2.1E+05 1.96-06 9.4E-07 2.8E-06 0.0€+00
ARSENIC 3.98+00 0.0€+00 3.9€+00 6.1E+01* 0.0E+00 6.1E+01* 0.0€+00
CADMIUM 5.86+01 0.0£+00 5.8€+01 2.36-01* 0.0E+00 2.3E-01* 0.0€+00
COPPER 2.56+05 0.0€+00 2.5E+05 2.96-04 O0.06+00 2.9e-04 0.06+00
LEAD 9.2E+03  0.0E+00 9.2E+03 2.1€-02 0.0E+00 2.1E-02 0.0e+00 P
MERCURY 2.0E+03 0.0E+00 2.0E+03 1.56-04 0.0£+00 1.5€-04 0.0E+00
ZINC 1.1£+06 0.0€+00 1.1€+06 2.5e-04 0.0E+00 2.5€-04 0.0€£+00
*: El is equal to or exceeds 1.0E-01
L . S . ®
1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contsminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
® ®
o
®
]
e
®
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NPSA-5-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE}
CONTAMINANT PPLV PPLV PPLV El El E! ENC
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 1.1E+03 7.2€-01 7.1E-01 3.7¢-04 5.6E-01* S5.6E-01* 0.0€+00
CHLOROFORM 5.1E+03  0.0€+00 5.16+03 0.0E+00 0.06+00 0.0E+00 6.4E-04
D1 ISOPROPYLME THYL PHOSPHONATE 3.7e+05 1.3E+03 1.3+03 2.1E-06 5.9€-04 5.9€-04 1.1€-06
1,1, 1-TRICHLOROE THANE 4.26+05 3.2E+04 3.0E+04 1.4E-06 1.9€-05 2.0E-05 0.0E+00
ARSENIC 2.0E+01  0.0E+00 2.0€+01 1.26+01* 0.0E+00 1.2e+01* 0.0E+00
CADMIUM 3.66+02 0.0E+00 3.6E+02 3.6E-02 0.0£+00 3.6£-02 0.0€+00
COPPER 1.86+05 0.0E+00 1.8E+05 4.0E-04 0.0E+00 4.0E-04 0.0€+00
LEAD 6.56+03  0.0E+00 6.5€+03 2.9e-02 0.0e+00 2.9€-02 0.0€+00
MERCURY 1.4E+03  0.0E+00 1.4E+03 2.1E-04 0.06+00 2.1E-04 0.0€+00
2INC 7.86+05 0.0E+00 7.8€+05 3.3E-04 0.0E+00 3.3e-04 0.0E+00
.. E! is equal to or exceeds 1.0E-01
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RPSA-5-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV osvi ESV! PPLV El El El oPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
ENZENE 6.TE+Q1  2.5+01% 7.2¢6-01 6.96-01  6.0e-03 5.8¢-01* 5.8t-01* 0.06+00 0.0£+00
HLOROF ORM 3.1E+02 0.0£+00 0.0€+00 3.16+02 0.0&+00 0.0€+00 0.0E+00 2.38-05 1.9¢-03
1 ISOPROPYLMETHYL PHOSPHONATE 6.8E+04  6.3E+04 3.96+03 3.5€+03 1.1€-05 2.1E-04 2.2E-04 1.32-08 1.1E-06
, 1, 1-TRICNLOROE THANE 7.8E+04  2.4E+05 9.6E+04 3.6E+04 7.7E-06 8.8E-06 1.6E-05 0.06+00 0.0&+00
RSENIC 1.6E+00 0.0£+00 0.0E+00 1.6E+00 1.5+02* 0.0€+00 1.5€+02* 0.0e+00 0.0E+00
ADMIUM 7.6E+00 0.0E+00 0.0€+00 7.6E+00 1.7€+00* 0.0E+00 1.7E+00* 0.06+00 0.0E+00
OPPER S.7e+04  0.0E+00 0.0€+00 5.7€+04  1.26-03 0.0€+00 1.2¢-03 0.0£+00 0.0£+00
EAD 2.28+03  0.0E+00 0.0E+00 2.26+03 B8.7¢-02 0.0E+00 8.7e-02 0.0e+00 0.0£+00
IERCURY 4.6E+02 0.0E+00 0.0E+00 4. 6E+02 6.3E-04 0.0€+00 6.36-04 0.0E+00 0.0£+00
"INC 1.4E+05  0.0E+00 0.0E+00 1.4E+05  1.9-03 0.0E+00 1.9¢-03 0.0e+00 0.0e+00
" E! is equal to or exceeds 1.0E-01
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2.6 SITE NPSA-6: UNDERGROUND SPILL AREA (formerly North Plants Complex;
EBASCO, 1988a/ RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.6.1 Site-Specific Considerations

Figure NPSA-6-1 and Tables NPSA-6-1 and NPSA-6-2 depict the target contaminants for
Site NPSA-6. Borings 28, 37, 40 through 42, 85/85B, 86/86B, 87, 87B, 88/88B, 89
through 91, and 91B were included in this exposure assessment, consistent with the North
Plants SAR. This site encompasses the inferred area of an underground diesel fuel spill
from a leaking pipeline, Buildings 1703 (Communications Demolition facility) and 1727
(Chemical Sump). The historical search conducted under the contamination assessment
revealed that GB, GB by-products, and all chemicals associated with the chemical sewer
system were suspected contaminants in Site NPSA-6 (EBASCO, 1988a/RIC 88256R05);
however, most of these chemicals were not detected in soils during the Phase I and
Phase II investigations. According to site history, no other chemicals from the RMA target
contaminant lists were suspected to be present in Site NPSA-6 (EBASCO, 1988a/RIC
88256R05S).

2.6.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
NPSA-6 are depicted in Figure NPSA-6-1. Table NPSA-6-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase 1 and Phase II
investigations. ‘fhe boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table
NPSA-6-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.6.3 Site Exposure Summary
Tables NPSA-6-3 through NPSA-6-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-6 is greater than 10 ft the

enclosed space vapor inhalation SPPPLYV is included in the calculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified. -

Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
Dieldrin Direct Direct Direct Direct Dir/Ind
Arsenic Direct Direct Direct Direct Direct
Aldrin -- -- Direct Cumulative  Direct
Benzene -- -- -- Indirect Indirect
Cadmium -- -- -- -- Direct

Note:  Direct exposure pathways for soils include soil ingestion. suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the
direct and indirect pathways contribute to the exceedance of the cumulative PPLVs. It
should be noted for Aldrin, the cummulative EI exceeds 0.1 for the Commercial Worker
but the direct and indirect Els do not exceed 0.1. Site NPSA-6 is designated as a
Priority 1 site, based on the most sensitive exposed population PPLV (i.e., the industrial

worker).

The following groundwater contaminant results in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1:

+ 1,1-Dichloroethylene (enclosed)
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TABLE NPSA-6-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-~6

AVERAGE SITE DEPTH TO GROUNDWATER: 25 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TRICHLOROETHANE 2.6 25055 02/8/89
1,1-DICHLOROETHYLENE 4.2 25055 02/8/89
1,1-DICHLOROETHANE 1.4 25055 02/8/89
1,2-DICHLOROETHANE 8.1 25044 12/16/88
BENZENE 1.6 25055 02/8/89
CARBON TETRACHLORIDE 6.1 25055 02/8/89
CHLOROFORM 230 25055 02/8/89
CHLOROPHENYLMETHYL SULFIDE 120 25044 01/8/88
CHLOROPHENYIMETHYL SULFOXIDE 310 25044 0l1/8/88
CHLOROPHENYLMETHYL SULFONE 610 25044 01/8/88
DIISOPROPYLMETHYL PHOSPHONATE 34 25044 05/25/88
DITHIAINE 3.0 25044 01/8/88
DIELDRIN 0.046 25055 02/8/89
1,4-0XATHIANE 1.8 25044 01/8/88
TETRACHLOROETHYLENE 13 25055 02/8/89
TRICHLOROETHYLENE 7.5 25055 02/8/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990




NPSA-6-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE  DIRECT [INDIRECT CUMULATIVE VEI

CONTANINANT PPLY PPLV PPLV El El (3] oPN
(mg/kg)  (mg/kg) (mg/kg)

ALDRIN 1.56+00 9.3E+04 1.5€+00 2.28-02 3.56-07 2.2€-02 0.0E+00
BENZENE 8.6E+02 B.7e+02 4.3E+02 5.86-04 B.0E-04 1.4E-03 3.1€-06
CARBON TETRACHLORIDE 2.06+02 0.0E+00 2.0e+02 0.06+00 0.0E+00 0.0E+00 2.0€-04
CHLORQFORM 4.0E+03  0.0E+00 4.0E+03 0.0E+00 0.0E+00 0.0E+00 6.5€-05
CHLOROPHENYLMETHYL SULFIDE 1.66+05 0.0£+00 1.6E+05 0.0e+00 0.0E+00 0.0€+00 7.9€-08
CHLOROPHENYLMETHYL SULFONE 1.66+05 0.0&+00 1.6E+05 0.0E+00 0.0E+00 0.0£+00 4.88-09
CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 0.0E+00 1.6E+05 0.0E+00 0.0E+00 0.0€+00 4.7E-09
1, 1-D1CHLOROE THANE 2.86+02 0.0E+00 2.8E+02 0.06+00 0.0E+00 0.0£+00 7.1€E-10
1,2-DICHLORDE THANE 2.86+02 0.0E+00 2.8€+02 0.0e+00 0.0E+00 0.0E+00 8.5€-06
1,1-DICHLOROE THYLENE 4.38+01  0.0E+00 4 .3E+01 0.0E+00 O0.06+00 O.0E+00 1.86-03
DIELDRIN 1.66+00  4.3€+04 1.6E+00 1.9E+00* 7.1E-05  1.9E+00* 2.0e-09
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05  3.6E+05 2.3E+05 1.1E-06 2.86-06 3.BE-06 1.5€-09
DITHIANE 8.3e+04  0.0€+00 8.3E+04 0.0E+00 0.0E+00 0.0€+00 0.0E+00
1,4-OXATHIANE 2.56+05 0.0E+00 2.5€+05 0.0E+00 0.0E+00 0.0E+00 0.0€+00
TETRACHLOROETHYLENE 5.1e+02 0.0E+00 5.1E+02 0.0E+00 O0.0E+00 O©.OE+00 1.1€-05
1,1,1- TRICHLOROE THANE 7.5e+05 0.0€+00 7.5€+05 0.0E+00 ©.0E+00 0.0£+00 3.0e-09
TRICHLOROETHYLENE 2.3e+03  0.0€+00 2.3E+03 0.0E+00 0.0E+00 0.0E+00 1.26-05
ARSENIC 2.2e+01  0.0€+00 2.26+01 2.2€+02* O0.0E+00 2.2E+02* 0.0€+00
CADM]UM 4.5E+02  0.0€+00 4 .5€+02 1.0e-02 0.0e+00 1.0E-02 0.0e+00
COPPER 4.28+05  0.0E+00 4.26+05 9.6E-05 0.0E+00 9.6E-05 0.0E+00
LEAD 1.56+04  0.0€+00 1.5E+04 7.1€-03 0.0e+00 7.1€-03 0.0£+00
MERCURY 3.36+03  0.0e+00 3.3e+03 8.86-04 0.0E+00 8.8e-04 0.0E+00
ZINC 2.0E+06 0.0£+00 2.0e+06 8.66-05 0.0E+00 8.6E-05 0.0E+00

hH El is equal to or exceeds 1.0E-01

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-6-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLY PPLY El El El OPN
(mg/kg)  (mg/kg) (mg/kg)

ALDRIN 1.5€+00 9.3£+04 1.5€+00 2.26-02 3.56-07 2.2E-02 0.0E+00
BENZENE 8.6€8+02 8.7E+02 &.3E+02 S.86-04 B.0E-04 1.4E-03 3.1E-06
CARBON TETRACHKLORIDE 2.0E+02 0.0E+00 2.0E+02 0.06+00 O0.0E+00 0.0£+00 2.0€-04
CHLOROFORM 4.0E+03  0.0E+00 4 .0E+03 0.0E+00 O0.0E+00 0.0£+00 6.5E-05
CHLOROPHENYLMETHYL SULFIDE 1.6E+05 0.0£+00 1.6E+05 0.06+00 ©0.0E+00 0.0E+00 7.9€-08
CHLOROPHENYLMETHYL SULFONE 1.66+05 0.0€+00 1.6E+05 0.06+00 ©0.0E+00 0.0E+00 4.8E-09
CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 0.0€+00 1.6E+05 0.0E+00 0.0£+00 0.0E+00 4.TE-09
1, 1-DICHLOROE THANE 2.86+02 0.0£+00 2.8E+02 0.0E+00 0.0E+00 0.0E+00 7.1€-10
1,2-DICHLOROE THANE 2.86+402 0.0E+00 2.8€+02 0.0E+00 0.0E+00 0.0E+00 8.5€-06
1,1-DICHLOROE THYLENE 4.3E+01  0.0E+00 4.3E+01 0.0E+00 0.0E+00 0.0€+00 1.86-03
DIELDRIN 1.6E+00  4.3E+04 1.6€E+00 1.9€+00* 7.1E-05 1.9€+00* 2.0E-09
DI1SOPROPYLMETHYL PHOSPHONATE 6.6E+05  3.6E+05 2.3E+05 1.1€-06 2.BE-06 3.8E-06 1.5€-09
DITHIANE 8.3e+04 0.0E+00 8.36+04 0.0E400 O0.0E+00 0.0e+00 0.0€+00
1,4-OXATHIANE 2.S5E+05 0.0€+00 2.5E+05 0.0E+00 0.0E+00 0.0E+00 0.0E+00
TETRACHLOROETHYLENE 5.16+02 0.0E+00 5.1€+02 0.0E+00 0.0E+00 0.0E+00 1.1E-05
1,1,1-TRICHLOROE THANE 7.56405 0.0E+00 7.56+05 0.0E+00 0.0e+00 0.0£+00 3.0€-09
TRICHLOROETHYLENE 2.36+03 0.0E+00 2.3e+03 0.06+00 0.0E+00 0.0E+00 1.2E-05
ARSENIC 2.2E+01  0.0E+00 2.2E+01 2.26+02* 0.0E+00 2_2E+N2* 0.0E+00
CADMIUM 4.56+02 0.0E+00 4 .5E+02 1.06-02 0.0E+00 1.0E-02 0.0E+00
COPPER 4.2E+05 0.0E+00 4. 2E+05 9.6E-05 0.06+00 V.6E-05 0.0€+00
LEAD 1.5e+04 0.0£+00 1.5€+04 7.1e-03 0.0E+00 7.7C-u3 0.0€+00
MERCURY 3.3e+03  0.0€+00 3.3e+03 8.8e-04 0.0E+00 8.8E-04 0.0€+00
ZINC 2.0e+06 0.0£+00 2.0E+06 8.6E-05 O0.0E+00 8.6E-05 0.0E+00
*: El is equal to or exceeds 1.0E-01

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.




NPSA-6-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE OIRECY INDIRECT CUMULATIVE VE!
CONTAMINANT PPLY PPLV PPLV El 13 El oPN
(mg/kg)  (mg/kg) (mg/kg)

ALORIN 2.1E-01  6.26+03 2.1E-01 1.66-01* 5.36-06 1.6E-01* 0.0€+00
BENZENE 1.26402  1.4E+02 6.36+01 ©.26E-03 5.26-03 9.4E-03 4.6E-05
CARBON TETRACHLORIDE 2.7e+01  0.0£+00 2.7e+01 0.0E+00 0.0E+00 0.0e+00 3.0€-03
CHLOROFORM 5.6E+02 0.0€+00 5.6E+02 0.0E+00 0.0E+00 0.0E+00 9.86-04
CHLOROPHENYLMETHYL SULFIDE 7.08+04 0.0E+00 7.0£+04 0.06+00 0.0£E+00 0.0E+00 5.1E-07
CHLOROPHENYLMETHYL SULFONE 7.06+04 0.0E+0C 7.0E+04 0.0E+00 0.0E+00 0.0E+00 3.1e-08
CHLOROPHENYLMETHYL SULFOXIDE 7.0e+04 0.0€+00 7.0E+04 0.0e+00 O0.0E+00 0.0E+00 3.0e-08
1, 1-DICHLOROE THANE 3.96+01 0.0E+00 3.96+01 0.06+00 O0.06+00 0.0£+00 1.1€-08
1,2-DICHLOROE THANE 3.98+01 0.0€+00 3.9e+01 0.0E+00 0.06+00 0.0t+00 1.3E-04
1,1-DICHLOROETHYLENE 5.9€+00 0.0£+00 5.9€+00 0.0E+00 0.0E+00 0.0E+00 2.7E-02
DIELDRIN 2.26-01 2.8E+03 2.2E-0 1.4E+01* 1.1E-03  1.4E+01* 3.0e-08
D1 ISOPROPYLMETHYL PHOSPHONATE 2.8BE+05 5.6E+04 4.TE+04 2.6E-06 1.86-05 2.0E-05 9.6E-09
DITHIANE 3.56+04 0.0E+00 3.58+04 0.0E+00 0.0E+00 0.0E+00 0.0€+00
1,4-OXATHIANE 1.1E+05 0.0E+00 1.1€+05 0.0e+00 (0.0E+00 0.0€+00 0.0E+00
TETRACHLOROE THYLENE 7.16+01  0.0E+00 7.1€+01 0.0E+00 0.0£+00 0.0E+00 1.76-04
1,1, 1-TRICHLOROE THANE 3.26+05 O0.0E+00 3.2E+05 0.0e+00 O0.0£+00 ©0.CE+00 1.9€-08
TRICHLOROE THYLENE 3.2E+02 0.0E+00 3.28+02 0.0E+00 0.0e+00 0.0£+00 1.9€-04
ARSENIC 3.96+00 0.0€+00 3.9e+00 1.26+03* 0.0E+00 1.2E+03* 0.0€+00
CADMIUM 5.8t+01 0.0E+00 5.86+01 7.86-02 0.0e+00 7.8E-02 0.0E+00
COPPER 2.56+05  0.0E+00 2.5€+05 1.%6-04 0.0E+00 1.6E-04 0.0£+00
LEAD 9.26+03  0.0€E+00 9.2e+03 1.26-02 0.0e+00 1.2e-02 0.0E+00
MERCURY 2.0E+03  0.0E+00 2.0E+03 1.56-03 0.0E+00 1.5¢-03 0.0e+00
ZINC 1.1€+06 0.0E+00 1.1E+06 1.66-04 0.0E+00 1.6E-0& 0.0€+00
*: El is equal to or exceeds 1.0E-01

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-6-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEL
CONTAMINANT PPLV PPLV PPLV 3] El T El ENC
(mg/kg)  (mg/kg) (mg/kg)
ALDRIN 1.96+00 &.0E-01 3.38-01 1.76-02 8.36-02 1.0¢6-01* 0.0€+00
BENZENE 1.1E403 6.0E-01 6.0E-01 4.6E-06 1.2E+00* 1,2E+00* 3.26-03
CARBON TETRACHLORIDE 2.5E+02 0.0E+00  2.56€+02  0.0E+00 0.0E+00 0.0E+00 2.1E-01
CHLOROFORM S5.16+03 0.0€+00 5.1E+03 0.0E+00 0.0E+00 O.0E+00 6.9€-02
CHLOROPHENYLMETHYL SULFIDE 9.16+04 0.0E+00  9.1E+04  O.0E+00 O.0E+OC 0.0E+00 2.56-04
CHLOROPHNENYLMETHYL SULFONE 9.1E+04 0.0£+00 9.1E+04 0.0e+00 O0.0E+00 0.0€+00 1.5€-05
CHLOROPHENYLMETHYL SULFOXIDE 9.1E+04 0.0£+00 9.1E+04 0.0E+00 O0.0E+00 0.0E+00 1.5€-05
1, 1-DICHLOROE THANE 3.6E+02 0.0€+00 3.6E+02 0.06+00 0.06+00 0.0E+00 7.55-97
1,2-DICHLOROE THANE 3.56+02 0.0€+00 3.5e+02 0.0E+00 0.0E+00 0.0€+00 9.0E-03
1,1-DICHLOROE THYLENE 5.4E+01 0.0E+00  5.4E+01t 0.0E+00 0.0E+00 0,0E+00 1.9€+00
DIELDRIN 2.0E+00 5.8E+01 1.9€+00 1.5E+00* 5.2E-02  1.6E+00* 2.1E-06
DIISOPROPYLMETHYL PHOSPHONATE  3.7E+05  1.6E+02 1.6E+02  2.0E-06 6.1E-03 6.1E-03 4.7E-06
DITHIANE 4.6E+04 0.06+00  4.66+04  G.0E+0C O.0E+00 0.0E+00 0.0E+00
1,4-OXATHIANE 1.4E+05 0.0E+00 1.4E+05 0.0E+00 ©0.0E+00 0.0E+00 0.0E+00
TETRACHLOROE THYLENE 6.5+02 0.0E+00  6.56+02  0.06+00 0.0+00 0.0E+00 1.26-02
1,1,1- TRICHLOROE THANE 4.2E+05 O0.0E+00  4.2E+05  O0.0E+00 O0.0E+00 0.0E+00 9.6E-06
TRICHLOROETHYLENE 2.9e+03 0.0E+00 2.9e+03 0.0E+00 0.0E+«00 0.0E+00 1.36-02
ARSENIC 2.0E+01 0.0E+00 2.0E+01 2.4E+02* 0.0E+00 2.4E+02* 0.0E+00
CADMIUM 3.66+02 0.0E+00  3.6E+02 1.36-02 0.0E+00 1.3E-02 0.0E+00
COPPER 1.8E+05 O0.0E+00  1.86405  2.36-04 0.06+00 2.3€-04 0.0£+00
LEAD 6.SE+03 0.0E+00  6.SE+03 1.7e-02 0.0E+00 1.7-02 0.0E+00
MERCURY 1.4E+03  0.0E+00 1.4E+03  2.1E-03 0.0E+00 2.1E-03 0.0€+00
2INC 7.86+05 0.0E+00  7.BE+05 2.26-04 0.06+00 2.2E-04 0.0E+00
*: €] is equal to or exceeds 1.0E-01
2-88
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NPSA-6-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osvi ESVI PPLY El el £l 0PN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
\LDRIN 1.26-01  1.26+04  4.0E-01  9.0E-02 2.8£-01* 8.3-02  3.7¢-01* 0.0E+00 0.0E+00
BENZENE 6.7E+01  1.2E+02  6.0E-01  S5.9E-01  7.56-03  1.2E+00*  1.2€+00* 2.3E-05 9.7€-03
CARBON TETRACHLORIDE 1.56+01 0.0E+00 0.0E+00 1.56+01 0.0€+00 0.0E+00 0.0E+00 1.5E-03  6.4E-01
SHLOROFORM 3.16+02 0.0E+00 0.0E+00 3.1E+02 0.0E+00 0.0€+00 0.0€+00 4.9E-04 2.1E-01
SHLOROPHENYLMETNYL SULFIDE 1.76+04 0.0€+00 0.0E+00 1.TE+04 0.0€+00 0.0E+00 0.0E+00 5.96-07 2.56-04
CHLOROPHENYLMETHYL SULFONE 1.76+04 0.0E+00  0.0E+00  1.7E+04 0.06+00  O0.0E+00  0.0£+00 3.66-08 1.56-05
SHLOROPHENYLMETHYL SULFOXIDE 1.7+046 0.0E+00  0.0E+00  1.7€+04 0.0E+00  ©0.06+00  0.0E+00 3.56-08  1.5€-05
1, 1-DI1CHLOROE TRANE 2.36+01 0.0E+00  0.0€+00  2.3E+01 0.06+00  0.06+00  0.0£+00 5.36-09 2.3E-06
1,2-DICHLOROE THANE 2.26+01  0.0E+00 0.0E+00 2.26+01  0.0€+00 0.0€+00 0.0€+00 6.4E-05 2.7€-02
1,1-DICHLOROE THYLENE 3.264+00 O0.0E+00  0.0E+00  3.2E400 O0.0E+00  0.0E+00  0.0€+00 1.4E-02  5.BE+00
YIELDRIN 1.26-01  S5.7€+03  1.9E+01 1.26-01  2.5E+01*  1.6E-01*  2.5E+01* 1.56-08 6.36-06
01 1SOPROPYLMETHYL PHOSPHONATE  6.8E+04  4.BE+04 1.6E+02  1.6E+02 1.1€-05  6.2E-03  6.2€-03 1.1E-08 4.7E-06
DITHIANE 8.SE+03  0.06+00  0.0E+00  8.56+03 (0.0E+00  O.0E+00  0.0E+00 0.0E+00  0.0E+00
1,4-OXATHIANE 2.56+04 O0.0E+00  0.0E+00  2.56+04 0.0E+00  0.0E+00  0.0E+00 0.0E+00  0.0E+00
TE TRACHLOROE THYLENE 4.1E+01  0.0E+00  0.0E+00  4.1E+01 0.0E+00  0.0E+00  0.0E+00 8.4E-05  3.6€-02
1,1, 1- TRICHLOROE THANE 7.8E+04 0.0E+00  0.0E+00  7.8E+04 O0.06+00  0.0E+00  0.0E+00 2.3-08  9.6€-06
TRICKLOROE THYLENE 1.86+02 0.0E+00  0.0E+00  1.8E+02 0.0E+00C  0.0E+00  0.0E+00 9.38-05 3.9€-02
ARSENIC 1.6E+00 0.0E+00  0.0E+00  1.6E+00 3.0E+03* 0.0E+00  3.0E+03* 0.0E+00  0.0€+00
CADMIUM 7.66+00 O0.0E+0C  G.CE+00  7.6E+00 S5.9€-01* 0.0E+00  5.9€-01* 0.0E+00  0.0E+00
OPPER 5.76+04 0.0E+00  O0.0E+00  5.7E+04 7.0E-04  0.0E+00  7.0E-04 0.06+00  0.0E+00
LEAD 2.2+03 O0.0E+00  0.0E+00  2.2E+03 S5.0E-02  0.0E+00  5.0£-02 0.0E+00 0.0E+00
MERCURY 4.6E+02 0.0E+00  0.0E+00  4.6E+02 6.3E-03  0.0E+00  6.3E-03 0.0€+00  0.0E+00
ZINC 1.4E+05 O.0E+D0  0.06+00  1.4E+05 1.26-03  O0.0E+00  1.2€-03 0.0€+00 0.0E+00
*: El is equal to or exceeds 1.0£-01
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2.7 SITE NPSA-7. SURFACE SPILL AREA (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.7.1 Site-Specific Considerations
Figure NPSA-7-1 and Tables NPSA-7-1 and NPSA-7-2 depict the target contaminants for
Site NPSA-7. Borings 47, 47B, and 93 were included in this exposure assessment,

consistent with the North Plants SAR. This site occupies the surface diesel fuel spill area
southeast of Building 1705. According to the site history, no chemicals on the RMA target
contaminant list were suspected to be present on Site NPSA-7 (EBASCO, 1988a/RIC
88256R05).

2.7.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and configurations of the target contaminants that were detected in Site

NPSA-7 are depicted in Figure NPSA-7-1. Table NPSA-7-1 shows that no target
contaminants were found above the indicator level. No data were included for ICP metals,
arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to
be negligible (see Volume VI-A). Table NPSA-7-2 summarizes the maximum
concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.7.3 Site Exposure Summary
Tables NPSA-7-3 through NPSA-7-7 present Draft PPLVs and VEIs for each site
contaminant. Since the depth to groundwater below Site NPSA-7 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity.

No soil contaminants are shown on Table NPSA-7-1, therefore, no COCs were identified

for this site. Site NPSA-7 is designated as a Priority 2 site.
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The following groundwater contaminants result in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1: -
+ Carbon tetrachloride (enclosed)

» 1,1-Dichloroethylene (enclosed)
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TABLE NPSA-7-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)

FOR SITE NPSA-7

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TRICHLOROETHANE 2.5 25042 05/25/88
1,1-DICHLOROETHYLENE 8.9 25042 05/25/88
1,1-DICHLOROETHANE 1.7 25042 05/25/88
CARBON TETRACHLCRIDE 65 25042 05/25/88
CHLOROFORM 470 25042 05/25/88
DIISOPROPYLMETHYL PHOSPHONATE 40 25042 05/25/88
TETRACHLOROETHYLENE 4.5 25052 02/8/89
TRICHLOROETHYLENE 100 25042 05/25/88

EACH VALUE PRESENTED 1S THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
1989.

FOR THE PERIOD March 17, 1987 TO February 28,

DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 199C

]



NPSA-7-3

EXPOSURE FVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLY PPLV PPLYV El Ei El OPN
(mg/kg)  (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.0e+02 0.0€+00 2.0€+02 0.0e+00 0.0E+00 0.0E+00 2.4E-05

CHLOROFORM 4.0E+03 0.0€+00 4.0€+03 0.0E+00 0.0€+00 0.0€+00 1.5€-06

1, 1-DICHLOROE THANE 2.86+u2  0.0£+00 2.8€+02 0.0E+00 0.0E+00 0.0£+00 9.8€-12

1,1-0ICHLOROE THYLENE 4.36+01  0.0€+00 4.38+01 0.06+00 O.0E+0C O0.0E+00 4.36-05

D1 ISOPROPYLMETHYL PHOSPHONATE 6.6E+05  0.0E+00 6.6E+05 0.06400 O0.06+00 0.0£+00 1.98-11

TETRACHLOROE THYLENE 5.1e+02 0.0E+00 5.18+02 0.0£+00 0.06+00 0.0E+00 4.3e-08

1,1, 1-TRICHLOROE THANE 7.58+05 0.0€+00 7.58+05 0.06+00 0.0E+00 0.0€E+00 3.26-11

TRICHLOROETHYLENE 2.3e+03  0.0E+00 2.3E+03 0.0€+00 0.0E+00 0.0€+00 1.8€-06
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EXPOSURE EVALUATIONS FOR CASUAL VISITORS

NPSA-7-4

DIRECT  INDIRECT CUMULATIVE DIRECT [INDIRECT CUMULATIVE VEL
CONTAMINANT PPLV PPLV PPLV El El El oPN
(mg/kg)  (mg/kg) (mg/kg)
CARBON TETRACHLORIDE 2.0E+02 0.0E+00 2.0E+02 0.0E+00 0.0E+00 0.0E+00 2.4E-05
CHLOROFORM 4.06+03 0.0€+00 4.0E+03 0.08+06 (Q.0E+00 0.0€+00 1.5€-06
1, 1-DICHLOROE THANE 2.8E+02 0.0£+00 2.8E+02 0.0e+00 0.0E+00 0.0€+00 9.8E-12
1,1-DICHLOROE THYLENE 4.36+01 0.0€+00 4.3E+01 0.0e+00 0.0E+00 0.0E+00 4.3E-05
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.0E+00  6.6E+405 0.0E+00 0.0E+00 0.0E+00 1.9e-11
TETRACHLOROETHYLENE 5.1E+02 0.0E+00 5.1E+02 0.0E+00 O0.0E+00 0.0E+00 4.36-08
1,1, 1-TRICHLOROE THANE 7.56+05 0.0E+00 7.5E+05 0.06+00 O0.0E+00 0.0E+00 3.2e-11
TRICHLOROETHYLENE 2.36+03 0.06+00  2.3E+03 0.06+00 0.0E+00 0.0€+00 1.86-06
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NPSA-7-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT !_:tmLATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)
CARBON TETRACHLORIDE 2.7e+01  0.0€+00 2.7E+01 0.06+00 O0.0E+00 0.0€+00 3.6E-04
CHLOROFORM 5.6E+02 0.0E+00 5.6E+02 0.0e+00 0.0E+00 O©.0E+00 2.28-05
1, 1-DICNLOROE THANE 3.96+01  0.0€+00 3.96+01 0.0E+00 0.06+00 0.0E+00 1.SE-10
1,1-DICHLOROETHYLENE $.9€+00 0.0€+00 5.9€+00 0.0£+00 O0.0E+00 0.0E+00 6.4E-04
D1 1SOPROPYLMETHYL PHOSPHONATE 2.86+05 0.0£+00 2.8E+05 0.0£+00 O0.0E+00 0.0E+00 1.38-10
TETRACHLOROETHYLENE 7.1E+01  0.0E+00 7.16+01 0.0E+00 0.0E+00 0.0E+00 6.4E-07
1,1, 1-TRICNLOROETHANE 3.2E+05 0.0E+DO 3.2E+05 0.0E+00 0.0E+00 0.0E+00 2.1E-10
TRICHLOROE YHYLENE 3.26402 0.0€+00 3.2E+02 0.0e+00 0.0E+00 0.0E+00 2.8€-05
2-87
{ o [ @ @ o



NPSA-7-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

OIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLY El El El ENC
(mg/kg)  (mg/kg) (mg/kg)
CARBON TETRACHLORIDE 2.56+02  0.0€+00 2.56+02 0.0E+00 0.0E+00 0.0£+00 1.7TE+00
CHLOROFORM 5.1E+03  0.0E+00 S.1E+03 0.06+00 0.06+00 0.0E+00 1.1€-01
1, 1-DICHLOROETHANE 3.6E+02 0.0E+00 3.6E+02 0.06+00 0.06+00 0.0E+00 6.9€-07
1, 1-DICKLOROETHYLENE 5.46+01  0.0€+00 5.4E+01 0.0€+00 0.0+00 0.0£+00 3.0€+00
DI 1SOPROPYLMETHYL PHOSPHONATE 3.7E+05 0.0E+00 3.7E+05 0.0E+00 0.06+00 0.0E+00 4.1E-06
TETRACHLOROETHYLENE 6.56+02 0.0E+00 6.5e+02 0.0E+00 0.0E+00 0.0€+00 3.0e-03
1,1, 1-YRICHLOROE THANE 4.26+05 0.0€+00 4.26405 0.06+00 0.0E+00 0.0E+00 6.8€-06
TRICHLOROETHYLENE 2.96+03  0.0€+00 2.9e+03 0.06+00 0.0E+00 0.06+00 1.3e-01
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NPSA-7-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osvi ESVI PPLV €l El El oPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
CARBON TETRACHLORIDE 1.5E+01  0.0E+00  0.0E+00 1.5€+01 0.0E+00  0.0€+00  0.0E+00 1.86-064  5.1€+00
CNLOROFORM 3.16+02 0.0E+00  0.0E+00  3.1E+02 O.0E+00  O0.0E+00  0.0E+00 1.16-05 3.26-01
1, 1-DICHLOROE THANE 2.3e+01  0.0E+00 0.0E+00 2.36+01  0.0€+00 0.0E+00 0.0€+00 T.4E-11  2.1E-06
1,1-DICKLOROETHYLENE 3.26400 0.0E+00 0.0E+00 3.26+00 0.0E+00 0.0€+00 0.0E+00 3.26-04 9.0E+00
DIISOPROPYLMETHYL PHOSPHONATE  6.8E+04 O0.0E+00  0.0E+00  6.86+04 O0.0E+00 0.0E+00  0.0E+00 1.56-10  4.1E-06
TETRACHLOROETHYLENE 4.1E+01  0.0E+0C  0.0E+00  4.1E+01 O.0E+00 O0.06+00  0.0E+00 3.26-07 9.1€-03
1,1, 1-TRICHLOROETHANE 7.86+04 0.0E+00  0.08+00  7.8E+04 0.0E+00  0.0E+00  0.0E+00 2.4E-10  6.8E-06
TRICHLOROETHYLENE 1.86402 0.06+00  0.0E+00 1.86+02 0.0E+00  0.0E+00  0.0E+00 1.4E-05 3.9£-01
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2.8 SITE NPSA-8a: DRAINAGE DITCH (formerly North Plants Compiex; EBASCO,
1988a/RIC 88256R0S and EBASCO, 1988b/RIC 88256R05A)

2.8.1 Site-Specific Considerations

Figure NPSA-8a-1 and Table NPSA-8a-1 depict the target contaminants for Site NPSA-8a.
Borings 14 and 57 were included in this exposure assessment, consistent with the North
Plants SAR. According to the site history, no chemicals from the RMA target contaminant
list were suspected to be present in Site NPSA-8a (EBASCO, 1988a/RIC 88256R0S).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-8a are shown in Figure NPSA-8a-1. Table NPSA-8a-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury from the Phase I and Phase II investigations. The boring number and
depth where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). No organic contaminants were detected at
this location. Based on available groundwater data from the first quarter 1987 to the first
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site
was found (see Volume VI-A).

2.8.3 Site Exposure Summary

Tables NPSA-8a-2 through NPSA-8a-6 present Draft PPLVs and Els for each site
contaminant. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial  Industrial
of Concemn Visitor Visitor Visitor Worker Worker
None -- -- -- .- -
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-8a
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV
(i.e., the industrial worker).
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NPSA-8s-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INOIREFT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV 3] El I 3 OPN
(mg/kg)  (mg/kg) (mg/k9)

LEAD 1.58+04 0.0E+00  1.5E+04  2.9-03 0.06+00 2.9€-03 0.0E+00

MERCURY 3.36+03 0.0E+00  3.3g+03  3.96-05 0.0E+00 3.9€-05 0.0€+00

2INC 2.0E+06 O0.0E+00  2.06+06 6.06-05 0.0€+00 6.0€-05 0.0€+00

1f the PPLV value indicated is greater than 1.006+06 the calculations imply that the contaminant

does not pose mnéceptable chronic exposure through the exposure pathwey considered, even in its pure form.
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NPSA-82-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT  INODIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTANINANT PPLV PPLY PPLY El El El oPN
(mg/kg)  (mg/kg) (mg/kg)

LEAD 1.56+04 0.0E+00 1.58+04 2.9€-03 0.0E+00 2.9¢-03 0.0€+00
MERCURY 3.3e+03 0.0 20 3.3€+03 3.9-05 0.06+00 3.9¢-05 0.0€+00
TINC 2.06+06 0 Og+00 2.0E+06  6.0E-05 0.0E+00 6.0€-05 0.0E+00

If the PPLV value indicated 1s greater than 1.00E+06 the calculstions imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8a-4
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLY €1 El T El OPN
(mg/kg)  (mg/kg) (mg/kg)

LEAD 9.26+03  0.0€+00 9.26+03 4.96-03 0.0E+00 4.9€-03 0.0£+00
MERCURY 2.0E+03  0.0€+00 2.0E+03 6.6E-05 0.0E+00 6.6E-05 0.0€+00
ZINC 1.1€+06  0.0€+00 1.1€+06 1.1€-04 0.0E+00 1.1E-04 0.0€+00

1f the PPLV value indicated is greater than 1.00E+06 the calcuiations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.




NPSA-8a-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLY El El El ENC
(mg/kg)  (mg/kg) (mg/kg)
LEAD 6.56+03 0.0E+00  6.5€+03  6.96-03 0.0£+00 6.9E-03 0.0€+00
MERCURY 1.46+03  0.0€+00 1.4E+03  9.3E-05 0.0£+00 9.3E-05 0.0€+00
2INC 7.86405 0.06E+00  7.86+05  1.56-04 0.0£+00 1.SE-04 0.0€+00
2-77
® ® o ® ]



&
)
NPSA-8a-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS
DIRECTY INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osvl [ 331 PPLV El [ 4 el OPN ENC .
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
7
LEAD 2.26+03 0.0E+00 0.0E+00 2.2E+03 2.1€-02 0.0E+00 2.1€-02 0.06+00 0.0E+00
MERCURY &.6E+02 0.0E+00 0.0E+00 4. 6E+02 2.8E-04 0.0€+00 2.88-04 0.06+00 0.0£+00 P
ZINC 1.46+05 0.0€+00 0.0e+00 1.4E+05 B.6E-04 0.0E+00 8.6E-04 0.06+00 0.0£+00
®
)
o o
)
o
)
®
Y
2-78
i ) ® ) ) ® ° ® ® ® o



2.9 SITE NPSA-8b: DRAINAGE DITCH (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

29.1 Site-Specific Considerations

Figure NPSA-8b-1 and Tables NPSA-8b-1 and NPSA-8b-2 depict the target contaminants
for Site NPSA-8b. Borings 7, 7B, 10, 12, 17, 54, 55, and 58 were included in this
exposure assessment, consistent with the North Plants SAR. According to the site history,
no chemicals from the RMA target contaminant list were suspected to be present in Site
NPSA-8b (EBASCO, 1988a/RIC 88256R05).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-8b are shown in Figure NPSA-8b-1. Table NPSA-8b-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase Il
investigations. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table
NPSA-8b-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.9.3 Site Exposure Summary
Tables NPSA-8b-3 through NPSA-8b-7 present Draft PPLVs, Els, and VEIs for each site
contaminant. Since the depth to groundwater below Site NPSA-8b is greater than 10 ft

the enclosed space vapor inhalation SPPPLYV is included in the calculation of the
cumulative quantity. The COCs are summarized below for each exposed population and

with the critical exposure pathway identfied.
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Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
None -- -- -- -~ -

The results of the soil exposure summary indicate that there are no COCs. Site NPSA-8b
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV
(i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1:

+ 1,1-Dichloroethylene (enclosed)
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TABLE NPSA-8b-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-8b

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TRICHLOROETHANE 0.97 25054 02/8/89
1,1-DICHLOROETHYLENE 1.2 25054 02/8/89
CARBON TETRACHLORIDE 3.6 25054 02/8/89
CHLOROFORM 7.1 25048 0l/4/89
CHLOROBENZENE 1.1 25048 01/4/89
DIBROMOCHLOROPROPANE 5.2 25048 01/4/89
DIISOPROPYILMETHYL PHOSPHONATE GT 200 25054 02/8/89
DITHIANE . 1.6 25048 06/2/88
TETRACHLOROETHYLENE 1.9 25054 02/8/89
TRICHLOROETHYLENE 1.8 25054 02/8/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-8b-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CLMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.0€+02 0.0€+00 2.0E+02 0.0E+00 0.0E+00 0.0E+00 4.1E-07
CHLOROBENZENE 1.6€+05 0.0E+00 1.6E+05 0.0E+00 0.0E+00 0.0E+00 6.26-11
CHLOROFORM 4.0E+03  0.0E+00 4.0E+03 0.0E+00 0.0E+00 0.0E+00 7.0€-09
D 1BROMOCHLOROPROPANE 1.86+01  0.0E+00 1.86+01 0.0E+00 0.0E+00 0.0E+00 7.1E-08
1,1-DICHLOROE THYLENE 4.3e+01  0.0E+00 4.3E+01 0.06+00 0.0E+00 0.0E+00 1.8€-06
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05  0.0E+00 6.6€+05 0.0E+00 0.0E+00 O.0£+00 3.0€-11
DITHIANE 8.36+04 0.0E+00 8.3E+04 0.0€+00 0.0E+00 0.0€+00 0.0E+00
TETRACHLOROE THYLENE 5.1€402 6.5E+06 5.18+02 S.9E-04 4.6E-08 5.9e-04 5.5€-09
1,1,1-TRICHLOROETHANE 7.56+05 0.0E+00 7.5€+05 0.0E+00 0.0E+00 0.0E+00 3.98-12
TRICHLOROETHYLENE 2.36+03  0.0€£+00 2.3e+03 0.0e+00 0.0E+00 0.0E+00 1.0E-08
MERCURY 3.3e+03  0.0E+00 3.3e+03 6.0E-05 0.0E+00 6.0E-05 0.0E+00
2INC 2.0E+06 0.0E+00 2.0E+06 1.1E-04 0.0E+00 1.1E-04 0.0e+00

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8b-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEl
CONTAMINANT PPLV PPLV PPLV El £l (3] oPN
(mg/kg)  (mg/kg) (mg/kg)

CARSON TETRACNLORIDE 2.08+02 0.0€+00 2.0E+02 0.06+00 0.0€+00 0.0€E+00 4.1E-07
CHLOROBENZENE 1.6€+05 0.0£+00 1.6E+05 0.06+00 0.0+00 0.0E+00 6.2¢6-11
CHLOROFORM 4.0E+03  0.0E+00 4.0E+03 0.0E+00 0.0£E+00 0.0€E+00 7.0E-09
D IBROMOCHLOROPROPANE 1.86+01  0.0E+00 1.86+01 0.0E+00 0.0E+00 0.0€+00 7.1€-08
1,1-D1CHLOROETHYLENE 4.38+01  0.0E+00 4.3E+01 0.0E+00 0.0£+00 O0.0£+00 1.8€-06
DI1SOPROPYLMETHYL PHOSPHONATE 6.6E+05  0.0E+00 6.6E+0S 0.0e+00 0.0E+00 0.0E+00 3.0E-11
DITHIANE 8.3E+04 0.0E+00 8.36+04 0.06+00 0.0E+00 0.0E+00 0.0e+00
TETRACHLOROETHYLENE 5.1E+02 6.5E+06 5.16+02 5.96-04 4.6E-08 35.9E-04 5.56-09
1,1, 1-TRICRLOROE THANE 7.5E+05 0.0E+00 7.5€+05 0.0E+00 0.0E+00 0.0£+00 3.9e-12
TRICHLOROETHYLENE 2.3E+03  0.0E+00 2.3e+03 0.0E+00 0.0E+00 0.0E+00 1.0e-08
MERCURY 3.3e+03 0.0E+00 3.3e+03 6.0E-05 O0.0E+00 6.0E-05 0.0€+00
ZINC 2.0E+06  0.0E+00 2.0E+06 1.16-04 0.0E+00 1.1E-04 0.0E+00

1f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contsminant
does not pose unacceptabie chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8b-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg)  (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.7e+01  0.0€+00 2.7e+01 0.06+00 0.0E+00 0.0E+00 6.1E-06
CHLOROBENZENE 6.8€+04 0.0E+00 6.8E+04 0.06+00 0.0E+00 0.0€+00 4.0E-10
CHLOROFORM 5.68+02 0.0E+00 5.6E+02 0.0E+00 0.0E+00 0.0E+00 1.1€-07
D 18ROMOCHL OROPROPANE 2.56+00 0.0E+00 2.5E+00 0.0E+00 0.06+00 0.0£+00 1.1€-06
1,1-DICHLOROETHYLENE 5.96+00 0.0£+00 5.9€+00 0.0E+00 0.0E+00 0.0E+00 2.7e-05
DIISOPROPYLMETHYL PHOSPHONATE 2.86+05  0.0E+00 2.8E+05 0.0E+00 0.0E+00 0.0E+00 1.9€-10
DITHIANE 3.56+04 0.0E+00 3.5€+04 0.06+00 0.0E+00 0.0E+00 0.0€+00
TETRACHLOROETHYLENE 7.1E401  1.0E+06 7.1E+01 4.2E-03 3.0E-07 4.2E-03 B.4E-08
1,1, 1-TRICHLOROE THANE 3.26+05 0.0£+00 3.2E+05 0.0E+00 0.0E+00 0.0E+00 2.5e-11
TRICHLOROETHYLENE 3.26+02  0.0E+00 3.2e+02 0.0e+00 0.0E+00 0.0+00 1.5€-07
MERCURY 2.0E+03  0.0E+00 2.0€+03 1.06-04 0.0E+00 1.0E-04 0.0€+00
ZINC 1.1€+06  0.0€+00 1.1E+06 2.0E-04 0.0E+00 2.0E-04 0.0£+00

1f the PPLV value indicated is greater than 1.00E+06 the calcutations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC
(mg/kg)  (mg/kg) (mg/k9)
CARSON TETRACHLORIDE 2.56+02 0.0E+00 2.5E+02 0.06+00 0.0E+00 0.0€+00 9.3e-02
CHLOROBENZENE 8.8E+04 0.0€+00 8.8E+04 0.06+00 0.06+00 0.0E+00 4.3E-05
CHLOROFORM 5.1E+03  0.0£+00 5.1€+03 0.06400 0.0E+00 0.0E+00 1.68-03
D 1BROMOCHLOROPROPANE 2.36+01 0.0E+00 2.3e+01% 0.06+00 0.06+00 0.0E+00 1.6E-02
1,1-DICHLOROETHYLENE S.4E+01  0.0E+00 5.4E+01 0.0E+00 O0.0E+00 0.0€+00 4.26-01
DIISOPROPYLMETHYL PHOSPHONATE 3.7e+05 O0.0E+00 3.7e+05 0.0e+00 0.06+00 0.0€+00 2.1E-05
DITHIANE 4.6E+04  0.0E+00 4.6E+04 0.0E+00 O0.0E+00 0.0€+00 0.0£+00
TETRACHLOROE THYLENE 6.5E+02  1.3E+01 1.2€+01 4.6E-04 2.4E-02 2.4E-02 1.3e-03
1,1, 1-TRICHLOROE THANE 4.2E+05 0.0E+00 4.28+05 0.0E+00 0.0E+00 0.0€+00 2.6E-06
TRICHLOROE THYLENE 2.9E+03  0.0£+00 2.9+03 0.0E+00 0.0E+00 0.0€+00 2.3e-03
MERCURY 1.4E+03  0.0E+00 1.4€+03 1.4E-04 0.0E+00 1.4E-04 0.0€+00
ZINC 7.8e+05 0.0E+00 7.8€+05 2.7e-06 0.0E+00 2.7€-04 0.0£+00
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EXPOSURE EVALUATIONS FOR INOUSTRIAL WORKERS

NPSA-8b-7

DIRECY INDIRECT CUMULATIVE  DIRECY INDIRECT CUMULATIVE VE!

ITAMINANT PPLV osvi ESvI PPLY €l El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TETRACNLORIDE 1.56+01  0.0E+00 0.0E+00 1.56+01  0.0€+00 0.0€+00 0.0€+00 3.06-06 2.86-01
IENZENE 1.56+04 0.0€+00 0.6E+00 1.5E+04 0.0€+00 0.0€+00 0.0E+00 &.TE-10  4.3E-05
‘ORM 3.18+02  0.0€+00 0.0€+00 3.1E+02 0.0E+00 0.0€+00 0.0€+00 5.26-08 4.8E-03
JCHLOROPROPANE 1.4E+00 0.0€+00 0.0E+00 1.46+00  0.0E+00 0.0€+00 0.0E+00 5.38-07 4.9¢-02
"HLOROETHYLENE 3.26+00 0.0€+00 0.0€+00 3.26+00 0.0E+00 0.0€+00 0.0€+00 1.4E-05 1.26+00
IOPYLMETHYL PHOSPHONATE 6.86+04  0.0€+00 0.0€+00 6.86+04 0.0E+00 0.0E+00 0.0€+00 2.26-10  2.1€E-05
iE 8.56+03 0.0E+00 0.0€+00 8.5E+03  0.0€+00 0.0€+00 0.0€+00 0.06+00 0.0€+00
tLOROE THYLENE 4.1E+01  B.7E+05 1.38+01 9.6E+00 7.3E-03 2.4€-02 3.1€-02 4.26-08 3.8:-03
TRICHRLOROE THANE 7.88+04 0.0E+00 0.0€+00 7.86+04  0.0E+00 0.0E+00 0.0E+00 2.98-11  2.6E-06
JROETHYLENE 1.86+02 (0.0g+00 0.0€+00 1.86+02 0.0E+00 0.0€+00 0.0£+00 7.66-08 6.9£-03
f 4.6E+02 0.0€+00 0.0€+00 4.6E+02  4.3E-04 0.0E+00 4.3E-04 0.0E+00 0.0E+00

1.4E+05 0.0E+00 0.0€+00 1.4E+05 1.5€-03 0.0E+00 1.5€-03 0.0e+00 0.0E+00
2-88
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2.10 SITE NPSA-8c: DRAINAGE DITCH (formerly Section 25 - Nonresource Area;
ESE, 1988a/RIC 88063R09 and ESE, 1988b/RIC 88063R09A) -

2.10.1 Site-Specific Considerations

Figure NPSA-8c-1 and Tables NPSA-8c-1 and NPSA-8c-2 depict the target contaminants
for Site NPSA-8c. Borings 5131, 5135, 5146, 5513, 5573, and 5576 were included in this
exposure assessment, consistent with the North Plants SAR. According to the site history,
no chemicals from the RMA target contaminant list were suspected to be present in Site
NPSA-8c (ESE, 1988a/RIC 88063R09).

2.10.2 Spatial Disgibution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-8c are depicted in Figure NPSA-8c-1. Table NPSA-8c-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury from the Phase I and Phase II investigations. The boring number and
depth where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). No organic contaminants were detected at
this location. Table NPSA-8c-2 summarizes the maximum concentrations detected in
groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.10.3 Site Exposure Summary
Tables NPSA-8c-3 through NPSA-8c-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-8c is greater than 10 ft the
enclosed space vapor inhalation SPPPLYV is included in the calculation of the cumulative
quantity. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified.

2-89
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Contaminants Regulated Casual Recreational Conunc}cial Industrial
of Concern Visitor Visitor Visitor Worker Worker
Arsenic Direct Direct Direct Direct Direct

Note:  Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways arc the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-8c is designated as a Priority 1 site, based on the most sensitive exposed
population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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Y
TABLE NPSA-8c-2 ®
GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L) &
FOR SITE NPSA-8c Y
AVERAGE SITE DEPTH TO GROUNDWATER: 35 Feet
®
CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE
CHLOROFORM 7.1 25048 01/4/89 ®
CHLOROBENZENE 1.1 25048 01/4/89
DIBROMOCHLOROPROPANE 5.2 25048 01/4/89
DIISOPROPYLMETHYL PHOSPHONATE 3.9 25048 01/4/89 o
DITHIANE 1.6 25048 06/2/88
° o
Y
°
®
EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE ©
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
®
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NPSA-8¢c-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT [INDIRECT -CUMULATIVE VE!
CONTAMINANT PPLV PPLY PPLV El El El OPN
(mgskg)  (mg/kg)  (mg/kg)
CHLOROBENZENE 1.6E+05 0.0€+00 1.6E+05 0.06+00 O.0E+00 0.0E+00 8.5E-10
CHLOROFORM 4.06+03 0.0E+00 4.0E+03 0.06+00 O0.0E+00 0.0E+00 9.5¢-08
DIBRONOCHLOROPROPANE 1.86+01 0.0E+00 1.86+01 0.06+00 0.06+00 0.0E+00 9.66-07
D1SOPROPYLMETHYL PHOSPHONATE 6,6E+05 0.0€+00 6.6E+05 0.06+00 0.06+00 0.0E+00 7.9€-12
DITHIANE 8.3E+04 0.0£+00 8.3£+04 0.06+00 O0.06+00 0.0E+00 0.0e+00
ARSENIC 2.2E+01 0.0£+00 2.2E+01 2.36+00* 0.06+00 2.3e+00* 0.0€+00
MERCURY 3.38+03 0.0E+00 3.3+03 1.4E-04 0.0E+00 1.4E-04 0.0€+00
.. El is equal to or exceeds 1.0€-01
2-94
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NPSA-8¢c-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

v

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El El El oPN
(mg/kg) (mg/kg) (mg/kg)
CHLOROBENZENE 1.6E+05 0.0€+00 1.6E+05 0.06+00 O0.0E+00 0.0E+00 8.5E-10
CHLOROFORNM 4.0E+03 0.0E+00 &.0e+03 0.0E+00 0.0€E+00 0.0E+00 9.5E-08
DI BROMOCHLOROPROPANE 1.86+01 0.0E+00 1.86+01 0.0E+00 O0.06+00 0.0E+00 9.6E-07
DI1SOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.0E+00 6.6E+05 0.0E+00 0.0E+00 0.0€+00 7.9e-12
DITHIANE 8.3e+04 0.0€+00 8.3E+04 C.0E+00 0.0E+00 0.0E+00 0.0€+00
ARSENIC 2.26+01  0.0E+00 2.2e+01% 2.3E+00* 0.0E+00 2.3E+00* 0.0€+00
MERCURY 3.3E+03 0.0e+00 3.3e+03 1.4E-04 0.06+00 1.4E-04 0.0E+00
*: El is equal to or exceeds 1.0E-01
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NPSA-8¢-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECY CUMULATIVE OIRECT INDIRECT LCUMULATIVE VEI
CONTAMINANT PPLY PPLV PPLV El El El oPN
(mg/kg)  (mg/kg) (mg/kg)
CHLOROBENZENE 6.88+04 0.0€+00 6.8E+04 0.0E+00 O.0E+00 0.0E+00 5.5€-09
CHLOROFORM 5.6€+02 0.0€+00 5.6E+02 0.0E+00 0.06+00 0.0E+00 1.4E-06
0 IBROMOCHL OROPROPANE 2.5€+00 0.0€+00 2.5€+00 0.0£+00 O0.0E+00 0.0€+00 1.56-05
DIISOPROPYLMETHYL PHOSPHONATE 2.88+05 0.0€+00 2.8€+05 0.0E+00 O0.0E+00 0.0€+00 S.1E-11
DITHIANE 3.56+04 0.0€+00 3.56+04 0.0E+00 O.0E+00 0.0€E+00 0.0€+00
ARSENIC 3.9€+00 0.0€+00 3.9€+00 1.38401* 0.0E+00 1.3£+01* 0.0g+00
MERCURY 2.06+03 0.0€+00 2.0€+03 2.3E-04 O0.0E+00 2.3E-04 0.0E+00
.. El is equal to or exceeds 1.0€-01
2-96
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NPSA-8¢c-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT — CUMULATIVE VE!
CONTAMINANT PPLY pPPLV PPLV El El El ENC
(mg/kg)  (mg/kg) (mg/kg)

CHLOROBENZENE 8.86+04 0.0€+00 8.8E+04 0.0E+00 0.0£+00 0.0E+00 4.4E-05
CHLOROFORM 5.16+03  0.0€+00 5.1E+03 0.0E+00 0.0£+00 0.0E+00 1.7€-03
0 IBROMOCHLOROPROPANE 2.38+01 0.0€+00 2.36+01 0.0E+00 O0.0E+00 0.0€+00 1.7€-02
O11SOPROPYLMETHYL PHOSPHONATE 3.7e+05 0.0€+00 3.7e+05 0.06+00 0.0t+00 0.0€+00 4.1€-07
DITHIANE 4.6E+04 0.0€+00 4.6E+04 0.0E+00 0.0E+00 0.0€+00 0.0€+00
ARSENIC 2.0£+01  0.0£+00 2.0E+01 2.5E+00* 0.06+00 2.5€+00* 0.0E+00
MERCURY 1.4E+03  0.0€+00 1.4E+03 3.26-04 O0.0E+00 3.28-04 0.0€+00

*: El is equal to or exceeds 1.0E-01

¥



NPSA-B¢c-7
EXPOSURE EVALUATIONS FOR I1WDUSTRIAL WORKERS

T

DIRECT INDIRECY CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV osvi ESV! PPLV El El El OoPN ENC
(mg/kg)  (mg/kg)  (mg/kg)  (mgrkg)
HLOROBENZENE 1.56+04 0.0e+00 0.0€+00 1.56+04 0.0€E+00 0.0€+00 0.0€+00 6.3E-09 4.4E-05
HLOROFORM 3.18+02 0.0E+00 0.0€+00 3.16+02 0.0E+00 0.0E+00 0.0€+00 7.1€-07 5.0£-03
) | BROMOCHL OROPROPANE 1.4£+00 0.0€+00 0.0€+00 1.4E+00 0.0E+00 0.0€+00 0.0E+00 7.26-06 5.0E-02
1 ISOPROPYLMETNYL PHOSPHONATE 6.8E+04 0.0€+00 0.0e+00 6.8E+04  0.0E+00 0.0€+00 0.0€+00 5.9E-11  &4.1E-07
1 THIANE 8.56+03 0.0€+00 0.0€+00 8.5E+03 0.0E+00 0.0E+00 0.0€+00 0.0£+00 0.0E«00
\RSENIC 1.66+00 0.0€+00 0.0€+00 1.6E+00 3.1E+01* 0.0E+00 3.1E+01* 0.0E+00 O0.0E+00
ERCURY 4.6E+02 0.0E+00 0.0€+00 4.6E+02 9.8E-04 0.0E+00 9.8E-04 0.0E+00 0.0€+00
b El is equal to or exceeds 1.0£-01
2-98
] @ L [ J L J ® ® ®

&

@

N4



2.11 SITE NPSA-9a: RAILROAD TRACKS (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R0S and EBASCO, 1988b/RIC 88256R05A) -

2.11.1 Site-Specific Considerations

Figure NPSA-9a-1 and Table NPSA-9a-1 depict the target contaminants for Site NPSA-9a.
Borings 21 and 61 were included in this exposure assessment, consistent with the North
Plants SAR. According to the site history, no chemicals from the RMA target contaminant
list were suspected to be present in Site NPSA-9a (EBASCO, 1988a/RIC 88256R0S5).

2.11.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-9a are depicted in Figure NPSA-9a-1. Table NPSA-9a-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II
investigations. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on
available groundwater data from the first quarter 1987 to the first quarter 1989 sampling
period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.11.3 Site Exposure Summary
Tables NPSA-9a-2 through NPSA-9a-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
None -- -- -- -- --
2-99
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-9a
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV
(i.e., the industrial worker).

2-100
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NPSA-93-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT [INDIRECT ~CUMULATIVE VEI
CONTAMINANT PPLY PPLV PPLV (3] El 3 oPN
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 8.66+02 1.7€+05 8.6E+02  4.6E-04 2.3E-06 4.TE-04 0.0€+00
2-103
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NPSA-9a-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

OIRECYT  INDIRECT CUMULATIVE DIRECT [INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLY El El El OPN
(mg/kg)  (mg/kg) (mg/kg)

BENZENE 8.6E+02 1.7e+05 8.6E+02 4.6E-04 2.3E-06 4.7E-04 0.0€+00

2-104
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NPSA-9a-4
EXPOSURE EVALUATIONS FOR RECREATIOMAL VISITORS ‘
DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI ¢}
CONTAMINANT PPLV PPLV PPLV El El El oPN
(mg/kg) (mg/kg)  (mg/kg)
%
BENZENE 1.26+02 2.7E+064  1.2E+02  3.36-03 1.S5E-05 3.4E-03 0.0€+00
[ ]
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NPSA-9a-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECT INODIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El 3] El ENC
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 1.1E+03  2.5E+01 2.5E+01 3.7E-04 1.6E-02 1.6E-02 0.0€+00
2-108
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NPSA-9a-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

{ DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI
’ CONTAMINANT PPLY osvl ESVI PPLV El El El OPN ENC
; (mg/kg) (mg/k9) (mg/kg)  (mg/kg)
| IENZENE 6.TE+01  2.3E+04 2.56+01 1.88+01 6.0E-03 1.6€-02 2.2€-02 0.0E+00 0.0E+00
{
[}
[]
H
{
L
']
[]
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®
‘ 2.12 SITE NPSA-9b: CHROMIUM DETECTION (formerly North Plants Complex; ‘
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) ° ®
2.12.1 Site-Specific Considerations
Figure NPSA-9b-1 and Table NPSA-9b-1 depict the target contaminants for Site NPSA-9b. )
Boring 30 was included in this exposure assessment, consistent with the North Plants
SAR. According to the site history, no chemicals from the RMA target contaminant list ®

were suspected to be present in Site NPSA-9b (EBASCO, 1988a/RIC 88256R05).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site L
NPSA-9b are depicted in Figure NPSA-9b-1. Table NPSA-9b-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

®
depth where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). No organic contaminants were detected at
this location. Based on available groundwater data from the first quater 1987 to the first PY ®
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site
was found (see Volume VI-A).
2.12.3 Site Exposure Summary o
Tables NPSA-9b-2 through NPSA-9b-6 present Draft PPLVs and Els for each site
contaminant. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified. o
Contaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker °
Chromium Direct Direct Direct Direct Direct
Note:  Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
L
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REAS/RPTOO48. REA VI-H 9/790 2:42 pm pf

1 ° ° oA ° ° ’o ° ° ® o



Lt SemE . - . . —

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedence of the cumulative PPLVs. e

Site NPSA-9b is designated as a Priority 1 site, based on the most sensitive exposed &

population PPLV (i.c., the industrial worker). :
L
[
®
o o
[ ]
| J
®
o
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NPSA-9b-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECY INDIRECT CUMULATIVE DIRECT [INDIRECY _ CUMULATIVE VEI
CONTAMINANT PPLY PPLV PPLY €l El El OPN
(mg/kg) (mg/kg) (mg/kg)

CHROMIUM 6.96+01  0.0€+00 6.9€+01 8.26-01* 0.0E+00 8.2e-01* 0.0€+00

*: E! is equal to or exceeds 1.0£-01%
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NPSA-90-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT [INDIRECT _CUMULATIVE VE!

CONTAMIMANT PPLY PPLV PPLV El £l El oPN
(mg/kg)  (mg/kg) (mg/kg)

CHROMIUM 6.9€+01  0.06+00  6.9€+01 8.26-01* 0.0E+00 8.2E-01* 0.0€+00

L El is equal to or exceeds 1.0€-01
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NPSA-9b-4
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE OIRECT INDIRECT -CUMULATIVE
PPLV PPLV PPLV El £l El
(mg/kg)  (mg/kg) (mg/kg)

8.86+00 0.0£+00 8.86+00  46.5E+00* 0.0E+00 6.5E+00*

€1 is equal to or exceeds 1.0E-01
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NPSA-9b-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT  INDIRECT CUMULATIVE DIRECY INDIRECT — CUMULAYIVE VEI

CONTAMINANT PPLV PPLV PRLV El El El ENC
(mg/kg)  (mg/kg) (g kg)

CHROMIUM 5.56+01 0.0€+00 5.5€+01 1.0E+00* 0.0E+00  1.0E+00* 0.0E+00

b El is equal to or exceeds 1.0£-01
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NPSA-9b-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECTY INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV osvl ESVI PPLV El El El OPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
HROM UM 1.15+00 0.0€+00 0.0€+00 1.1€+00 5.0E+01* 0.0€+00 5.0E+01* 0.06+00 O0.O0E+00
*: El is equal to or exceeds 1.0E-01
2-116
® @ @ @ ® ®

Fa= A

h\-u;’

a



F“...-m:-.

2.13 SITE NPSA-9c: ZINC DETECTION (formerly North Plants Complex; EBASCO, ‘
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) -

2.13.1 Site-Specific Considerations

Figure NPSA-9c-1 and Table NPSA-9¢c-1 depict the target contaminants for Site NPSA-9c.

Boring 35/35B was included in this exposure assessment, consistent with the North Plants

SAR. According to the site history, no chemicals from the RMA target contaminant list °®
were suspected to be present in Site NPSA-9c (EBASCO, 1988a/RIC 88256R05).

o

2.13.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site L
NPSA-9c are depicted in Figure NPSA-9¢c-1. Table NPSA-9c-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase 1 and Phase II investigations. The boring number and

]
depth where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). No organic contaminants were detected at
this location. Based on available groundwater data from the first quarter 1987 to the first P (
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site
was found (see Volume VI-A).
2.13.3 Site Exposure Summary g
Tables NPSA-9¢-2 through NPSA-9c-6 present Draft PPLVs and Els for each site
contaminant. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified.
e
Contaminants Regulated Casual Recreational Commercial  Industrial
of Concemn Visitor Visitor Visitor Worker Worker o
None - -- -- -- --
e
2-117
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-9¢
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV
(i.e., the industrial worker).
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NPSA-9c-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLWULATIVE VE]

CONTAMINANT PPLY PPLV PPLY El El El OoPN
(mg/kg)  (mg/kg) (mg/kg)

ZINC 2.0E+06 0.0€+00 2.0E+06 4.36-05 0.0E+00 4.3E-05 0.0E+00

1f the PPLV value indicated is greater than 1.00€+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-9¢c-3 9
EXPOSURE EVALUATIONS FOR CASUAL VISITORS .
DIRECY INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI @
CONTAMINANT PPLV PPLV PPLV El El €l OPN PY
(mg/kg)  (mg/kg) (mg/kg)
%
2INC 2.0E+06 0.0£+00 2.0E+06 4.3E-05 0.06+00 4.3E-05 0.0€+00
®
If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
. o
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NPSA-9¢c-4 =
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS .
DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI ®
CONTAMINANT PPLV PPLY PPLY €l El E!l oPN o
(mg/kg)  (mg/kg) (mg/kg)
¥,
2INC 1.16+06  0.0€+00 1.18+06 8.1E-05 O0.0E+00 8.1E-05 0.0€+00
]
[f the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
®
®
) ®
@
[
®
¥
®
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NPSA-9c-5 ~
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS .
DIRECT  INDIRECT CUMULATIVE DIRECT IMDIRECT CUMULATIVE vel ®
CONTAMINANT PPLV PPLY PPLV 3] El 3 ENC
(mg/kg)  (mg/kg)  (mg/kq)
¥
2INC 7.86+05 0.06+00  7.8E+05  1.1E-04 0.06+00 1.1E-04 0.0E+00
®
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NPSA-9¢-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLY osvt ESVI PPLV El El El oPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
INC 1.4E+05 0.0E+00  0.0E+00 1.4E+05 6.1E-04 0.0€+00 6.1E-04 0.0E+00  0.0€+00
2-128
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2.14 SITE NPSA-9d: BENZENE AND ZINC DETECTIONS (formerly North Plants
Complex; EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.14.1 Site-Specific Considerations

Figure NPSA-9d-1 and Tables NPSA-9d-1 and NPSA-9d-2 depict the target contaminants
for Site NPSA-9d. Boring 45 was included in this exposure assessment, consistent with
the North Plants SAR. According to the site history, no chemicals from the RMA target
contaminant list were suspected to be present in Site NPSA-9d (EBASCO, 1988a/RIC
88256R0S).

2.14.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-9d are depicted in Figure NPSA-9d-1. Table NPSA-9d-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigatons. The boring number and depth where the maximum value was observed are
shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because
direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-9d-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.14.3 Site Exposure Summary
Tables NPSA-9d-3 through NPSA-9d-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-9d is greater than 10 ft the
enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative
quantity. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commc-rcial Industrial
of Concern Visitor Visitor Visitor Worker Worker
Benzene - -- -- Indirect Indirect

Note:  Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the
indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.
Site NPSA-9d is designated as a Priority 1 site, based on the most sensitive exposed
population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor
inhalation as indicated by a VEI value greater than 1:
« Carbon tetrachloride (enclosed)

» 1.1-Dichloroethylene (enclosed)
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TABLE NPSA~9d-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-9d

AVERAGE SITE DEPTH TO GROUNDWATER: 34 Feet

T CONCENTRATION LOCATION SAMPLE

1 CHEMICAL MAXIMUM (WELL NUMBER) DATE
1,1,1-TRICHLOROCETHANE 2.5 25042 05/25/88
1,1-DICHLOROETHYLENE 8.9 25042 05/25/88
1,1~DICHLOROETHANE 1.7 25042 05/25/88
CARBON TETRACHLORIDE 65 25042 05/25/88
CHLOROFORM 470 25042 05/25/88
DIISOPROPYLMETHYL PHOSPHONATE 40 25042 05/25/88
TRICHLOROETHYLENE 100 25042 05/25/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE

FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-9d-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS '
DIRECY INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VEL 4
CONTAMINANT PPLV PPLV PPLV El El El OPN PY
(mg/kg)  (mg/kg) (mg/kg)
d
BENZENE 8.6E+02 6.5E+04 8.5€+02 1.26-03  1.S5€-05 1.2¢-03 0.0£+00
CARBON TETRACNLORIDE 2.0E+02  0.0£+00 2.0E+02 0.0E+00 O0.0E+00 0.0E+00 2.5E-05
CHLOROFORM 4.0E+03 0.0£+00 4.0E+03 0.0E+00 O.0E+00 0.0E+00 1.6E-06 ®
1, 1-DICHLOROE THANE 2.86+02 0.0€+00 2.8E+02 0.06+00 O.0£+00 0.0E+00 1.1e-11
1,1-DICHLOROE THYLENE 4.38+01  0.0€+00 4.3E+01 0.06+00 0.0E+00 0.0£+00 4.5€-05
D11SOPROPYLMETRYL PHOSPHONATE 6.6E+05 0.0E+00 6.6E+05 0.06+00 O0.06+00 0.0E+00 2.06-11
1,1, 1-TRICNLOROE THANE 7.56+05 0.0E+00 7.5€+05 0.06+00 0.0£+00 0.0E+00 3.4E-11
TRICHLOROETHYLENE 2.36+03  0.0E+00 2.3E+03 0.06+00 O.0£+00 0.0E+00 2.0E-06
ZINC 2.0E+06 0.0E+00 2.0E+06 4.56-05 O0.0E+00 4.SE-05 0.0€+00 i
If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form, Py

{ o
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EXPOSURE EVALUATIONS FOR CASUAL VISITORS

NPSA-9d-4

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
. CONTAM]INANT PPLV PPLV PPLV El El El OPN
(mg/kg)  (mg/kg) (mg/kg)

BENZENE 8.6E+02  6.5E+04 8.58+02 1.2E-03  1.SE-05  1.2€-03 0.0£+00
CARBON TETRACHLORIDE 2.0E+02 0.0£+00 2.0E+02 0.06+00 0.0e+00 0.0&+00 2.5€-05
CHLOROFORM 4.0E+03  0.0E+00 4.0e+03 0.06+00 O.0E+00 0.0€+00 1.6E-06
1, 1-DICHLOROE THANE 2.86+02 0.0€+00 2.88+02 0.0E+00 O.0E+00 0.0£+00 1.1€-11
1,1-DICHLOROE THYLENE 4.3E+01  0.0E+00 4.3E+01 0.0E+00 0.0E+00 0.0E+00 4.5€-05
Ol1SOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.0E+00 6.6E+05 0.0E+00 0.0E+00 0.0E+00 2.0E-11
1,1,1-TRICHLOROETHANE 7.5E+05 0.0E+00 7.5E+05 0.0£+00 0.0E+00 0.0E+00 3.4E-11
TRICHLOROE THYLENE 2.36+03  0.0€+00 2.3E+03 0.0E+00 0.0E+00 0.0€+00 2.0E-06
ZINC 2.0E+06 0.0£+00 2.0E+06 4.5€-05 0.0e+00 4.5E-05 0.0E+00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pase unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-9d-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLY PPLV El El El OPN
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 1.28+02  1.0E+04 1.2E+02 8.4E-03 9.9e-05 8.56-03 0.0£+00
CARBON TETRACHLORIDE 2.TE+01  0.0E+00 2.7E+01 0.0E+00 0.0E+00 0.0E+00 3.86-04
CHLOROFORM 5.6E+02 0.0E+00 5.6E+02 0.0E+00 0.0E+00 0.0E+00 2.4E-05
1, 1-D1CHLOROE THANE 3.9e+01  0.0E+00 3.9€+01 0.06+00 0.0E+00 0.0E+00 1.6€-10
1,1-DICHLOROETHYLENE 5.9€+00 0.0€+00 5.9€+00 0.0E+00 0.0e+00 0.0E+00 6.8E-04
DIISOPROPYLMETHYL PHOSPHONATE 2.86+05  0.0€E+00 2.8E+05 0.0E+00 0.0E+00 0.0E+00 1.38-10
1,1, 1- TRICHLOROE THANE 3.26+05 0.0€+00 3.2e+05 0.0E+00 O0.0E+00 0.0E+00 2.2E-10
YRICHLOROE THYLENE 3.26+02 0.0€+00 3.2e+02 0.0e+00 0.0e+00 0.0E+00 3.0e-05
ZINC 1.1€+06 0.0£+00 1.18+06 8.66-05 0.CE+00 8.6€-05 0.0E+00

1f the PPLV value indicated is greater than 1.00E+06 the calcutations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in i1ts pure form.
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NPSA-9d-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE  DIRECT INDIRECT CUMULATIVE VE!
CONTAMINART PPLV PPLV PPLV €l (3] El ENC
(mg/kg)  (mg/kg) (mg/kg)
BENZENE 1.16+03  6.4E-01 6.4E-01 9.26-04  1.6E+00* 1.6E+00* 0.0€+00
CARBON TETRACHLORIDE 2.56+02 0.0E+00 2.56+02 0.0E«00 0.0E+00 0.0€+00 1.8E+00
CHLOROFORM 5.1E+03  0.0€+00 S.1€+03 0.0E+00 ©0.0E+00 0.0€+00 1.1€-01
1,1-DICHLOROE THANE 3.6E+02 0.0€+00 3.6E+02 0.0E+00 0.06+00 0.0£+00 7.7€-07
1,1-01CHLOROE THYLENE S.4E+01  0.0E+00 S.4E+01 0.0E+00 0.0€E+00 0.0€+00 3.26+00
DIISOPROPYLMETHYL PHOSPHONATE 3.7E+05 0.0E+00 3.7e+05 0.0E+00 0.0E+00 0.0€+00 4 .4E-06
1,1,1-TRICHLOROE THANE 4.26+05 0.0E+00 4.2E+05 0.06+00 0.0E+00 0.0E+00 7.3e-06
TRICHLOROE THYLENE 2.9€+03 0.0€+00 2.9€+03 0.0E+00 0.0E+00 0.0E+00 1.4E-01
ZINC 7.86+05 0.0E+00 7.BE+05 1.26-04 0.0E+00 1.2€-04 0.0€+00
" El is equal to or exceeds 1.0E-01
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EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

NPSA-9d-7

DIRECT INDIRECT CUMULATIVE  DIRECT INDIREEY CUMULATIVE VE!
CONTAMINANT PPLV osv! ESV] PPLV El E! El OPN ENC
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
BENZENE 6.7E+01  8.7¢+03 6.4E-01 6.36-01  1.5e-02 1.6E+00*  1.6E+00* 0.06+00 0.06+00
CARBON TETRACHLORIDE 1.5€+0t  0.CE+00 0.0E+00 1.56+01 0.0€+00 0.0E+00 0.0£+00 1.9E-06 S5.5E+00
CHLOROFORM 3.16+02 0.0€+00 0.0€+00 3.1e+02 0.06+00 0.0£+00 0.0E+00 1.26-05 3.4€-01%
1,1-DICHLOROETHANE 2.36+01  0.0£+00 0.0€+00 2.36+01 0.0£+00 0.0E+00 0.0E+00 8.0E-11 2.3E-06
1,1-DICHLOROETHYLENE 3.26+00 0.0E+00 0.0E+00 3.26+00 0.0€+00 0.0E+00 0.0E+00 3.4E-04 9.7e+00
D11SOPROPYLMETHYL PHOSPHONATE 6.86+04 0.0E+00 0.0E+00 6.86+06 0.0£+00 0.0E+00 0.0E+00 1.56-10 4.4E-06
1,1, 1-TRICHLOROE THANE 7.86+04 0.0e+00 0.0E+00 7.86+04 0.0€+00 0.0E+00 0.0€+00 2.56-10 7.3E-06
TRICHLOROE THYLENE 1.86+02 0.0€E+00 0.0E+00 1.85+02 0.0E+00 0.0E+00 0.0E+00 1.56-05 4.2€-0%
2INC 1.48+05  0.0E+00 0.0E+00 1.46+05 6.5E-04 0.0€+00 6.5€-04 0.0E+00 0.0E+00
. El 's equal to or exceeds 1.0€-01
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2.15 SITE NPSA-9¢: RAILROAD TRACKS (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05) -

2.15.1 Site-Specific Considerations .
Figure NPSA-9¢-1 and Table NPSA-9e-1 depict the target contaminants for Site NPSA-9e. ¥,

Boring 48 was included in this exposure assessment, consistent with the North Plants

@.m

SAR. According to the site history, no chemicals from the RMA target contaminant list
were suspected to be present in Site NPSA-9¢ (EBASCO, 1988a/RIC 88256R05).

2.15.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site ®

NPSA-9e are depicted in Figure NPSA-9e-1. 2-Butoxyethanol, occurring in Boring 48
(0-1 ft) was not included in the figure since it was not considered a target contaminant
during the Phase 1 and Phase II investigations. Although not shown in the figure,
2-Butoxyethanol was included in the NPSA SAR and in this exposure assessment because
it passed through the screening process performed in the RMA Chemical Index (EBASCO,
1988¢/RIC 88357R01).

Table NPSA-9¢-1 summarizes the maximum concentrations of contaminants measured in
soil above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic
contaminants from the Phase I and Phase II investigations. The boring number and depth
where the maximum value was observed are shown. Table NPSA-9e-1 shows that no )
target contaminants were found above the indicator level. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). Based on available groundwater data from
the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.15.3 Site Exposure Summary °
Only nontarget soil contaminants are shown on Table NPSA-9¢e-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV
methodology, no COCs were identified for this site. Site NPSA-9e is designated as a
Priority 2 site. ®

2-136

REAR/RPTOO48.REA VI-H 9/13/90 4:08 pm pf







Legend

48® Phose I Boring

——— Site Boundary

Sample Analyte
lm.rvol\o- i|ee” 25 ~
1) Concentration (ug/g)

BiL - Below Indicator Level

o . o
Ia - Limes
._N_
0 200 400
== == ___———
FEET
R ' Prepared for:
€

Program Manager's Office for
Rocky Mountain Arsenal Cleanup

Aberdeen Proving Ground, Maryland

FIGURE NPSA-9e-|

Phase I ond Phase II Analytes
Detected Within or Above
Indicator Levels

Rocky Mountain Arsenal

Prepared by:&baosco Services Incorporated




@ .
e ® L ® ® ® ® o
St tus wd p0:01 06/0£/8 HIA VINS00TIL6VIY
!
123}h00) 1
uresd 12d uresdoronw 33n
wounxepw Xep
eary Apmg siueld yuoN VSdN
'y xipuaddy ur uaass jadreuou Juswssasse amsodxs ap 0) 19)9Y WERUIWERUCS jP3muoN /]
14 1-0 07 8y 1-0 0¢ nl0UBYIdAXO0INg -7
RquInN (¢11) (3/38n) JoquinN W) (3/3n) JURUIWERIUOY)
Suuog ypdaqg XEW Suuog pdag "X
T UOZUOH [ UOZIIOH

36-VSdN dLIS JOd
SNOILVILNIONOD LNVNIWVLNOD T1I0S
1-36"VSdN 314dV.L1

2-138




2.16 SITE NPSA-9f: ARSENIC DETECTION (formerly Section 25 - Nonsourcc
Area; ESE, 1988A/RIC 88063R09)

2.16.1 Site-Specific Considerations

Figure NPSA-9f-1 and Table NPSA-9f-1 depict the target contaminants for Site NPSA-9f.
Boring 5121 was included in this exposure assessment, consistent with the North Plants
SAR. According to the site history, no chemicals from the RMA target contaminant list
were suspected to be present in Site NPSA-9f (ESE, 1988a/RIC 88063R09).

2.16.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

NPSA-9f are depicted in Figure NPSA-9f-1. Table NPSA-9f-1 summarizes the maximum
concentrations of contaminants measured in soil above indicator levels for the ICP metals,
arsenic, and mercury from the Phase 1 and Phase II investigations. The boring number and
depth where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury for Horizon 2 >ecause direct soil exposure below 10 ft is
assumed to be negligible (see Volume VI-A). No organic contaminants were detected at
this location. Based on available groundwater data from the first quarter 1987 to the first
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.16.3 Site Exposure Summary
Tables NPSA-9f-2 through NPSA-9f-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

C rtaminants Regulated Casual Recreational Commercial  Industrial
of Concern Visitor Visitor Visitor Worker Worker
Arsenic Direct Direct Direct Direct Direct

Note:  Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
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The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways are the primary contributors of the exceedance of the cumulative PPLVs.
Site NPSA-9f is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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NPSA-9f-4
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT  INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El 3 El OPN
(mg/kg)  (mg/kg) (mg/kg)

ARSENIC 3.96400 0.0£+00  3.9€+00 1.1E401* 0.0E+00  1.1E+01* 0.0£+00

. El is equal to or exceeds 1.0E-01
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3.0 STUDY AREA EXPOSURE SUMMARY
The exposure assessment results for the NPSA at RMA are summarized in Table 3-1. Of
the 16 sites that were evaluated, 10 sites were designated as Priority 1 sites based on the
most sensitive exposed population PPLV (i.c., the industrial worker). These include:

+ Chemical Sewer System (NPSA-1)

+ Tank Farm (NPSA-2)

+ GB Manufacturing Area (NPSA-3)

+ Fuze and Detonator Magazine (NPSA-4)
J » Special Weapons Plant (NPSA-5)

+ Underground Spill Area (NPSA-6)

+ Drainage Ditch (NPSA-8c)
*  Chromium Detection (NPSA-9b)
+ Benzene and Zinc Detections (NPSA-9d)
« Arsenic Detection (NPSA-9f)

Six sites were designated as Priority 2 sites based on the most sensitive exposed population
q PPLV (i.e., the industrial worker). These include:

+ Surface Spill Area (NPSA-7)

» Drainage Ditch (NPSA-8a)

+ Drainage Ditch (NPSA-8b)

{ - Railroad Tracks (NPSA-9a)

e Zinc Detection (NPSA-9¢)

« Railroad Tracks (NPSA-9e)

The COCs in soils (i.e., those displaying an EI greater than 0.1) for the NPSA, based on
the most sensitive exposed population PPLV (i.e., the industrial worker), are:
* Aldrin
[ |  Benzene
+ Chloroacetic acid
+  Chloroform
+ Dieldrin

REAS/RPTOI2TREA VI-H 9/13/90 4:13 pm km




+ Tetrachloroethylene
« Arsenic
+ Cadmium

+« Chromium
The number of exceedances of each contarninant is summarized in Table 3-1.
The COSs in groundwater (i.e., those with a VEI greater than 1) for the NPSA are:

e Carbon tetrachioride
+ 1,1-Dichloroethylene
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APPENDIX A
NONTARGET SCREENING ° [
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NONTARGET SCREENING
A number of nontarget contaminants were originally identified through a screen (i.e.,
toxicity, concentration, frequency of occurrence) of the nontarget fraction of the Phases I
and 11 RI data as part of the RMA Chemical Index (EBASCO, 1988c/RIC88357R01).
These contaminants were carried through to the exposure assessment where an additional
screening was performed to determine whether PPLVs siould be developed for each of the
site-specific nontarget contaminants. Development of PPLVs for these contaminants was
based on four screening criteria, namely, frequency of occurrence, similarity of the
nontarget concentration to that of target contaminants, suspicion that the detection was a
laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of North Plants Study Area, their

screening parameters, and the decision to further consider or reject them, are presented in

Table A-1.
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